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FOREWORD 


This document contains the Equipment Thermal Requirements 
Characteristics and Constraints Catalogues developed by Martin 
Marietta Corporation, Denver Division under Contract NAS8-29670. 

The catalogues contained herein were developed under the 
above contract titled Space Tug Thermal Control for the National 
Aeronautics and Space Administration, George C. Marshall Space 
Flight Center with Mr. Jack D. Loose of the Astronautics Labora- 
tory, Propulsion and Thermal Branch serving as the Technical 
Monitor. 

The major contributor to the completion of the data is ac- 
knowledged: Solomon H. Eichenbaum. 
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I NTRO DUCTION AND SUMMARY 


The Space Tug Thermal Control Study contained two tasks 
associated with the cataloging of equipment thermal require- 
ments, physical characteristics and constraints. In satisfac- 
tion of these tasks a Data Bank program was developed to pro- 
vide a means of standardizing the method of cataloging while 
using the computer to handle the data and format the data into 
the desired catalogues. 

During the course of the study 109 components were catalogued 
and included in the Data Bank. A standardized method was selec- 
ted for describing each component as shown in Section 1. Each 
subsystem of the Avionics System is described on a subsystem 
header page which describes the types of components included 
within the subsystem, the quantity requirements, target weights, 
target power and relative comments. The individual components 
listed within each subsystem are not necessarily a complete 
list of candidate items but do represent several of the presently 
available components for consideration in a Tug application. 

Section 1 does summarize all of the data obtained during the 
study which was complete enough to fill the input requirements 
of the Data Bank program. 

Section 2 the Thermal Requirements catalogue summarizes the 
data from Section 1 in a form which emphasizes the Tug mission 


modes and the temperature requirements of each component as 
they would relate to the mission modes. 

Section 3 the Physical Characteristics and Constraints Cat a 
logue summarizes the data from Section 1 in a form for use by 
the thermal designer. 

The data bank is a dynamic program in that additions or 
deletions to the list of components will not alter its use. A 
further description of the program and input requirements is 
contained in Reference 1. 


REFERENCES 


1. T. L. Ward, "Space Tug Thermal Control Equipment Thermal 
Requirements Characteristics and Constraints Catalogue 
User's Guide." MCR-74-144, Martin Marietta Corporation, 
April 1974. 
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SPACE TUG EQUIPMENT DATA BANK 


THE SPACE TUG EQUIPMENT OATA BANK HAS BEEN PREPARED 
FOR NASA/MSFC UNDER CONTRACT NUMBER NAS 8-29670. 

THIS DOCUMENT CONTAINS THE RAW DATA OF ALL EQUIPMENT 
ITEMS IDENTIFIED FOR POTENTIAL APPLICATION TO THE 
SPACE TUG SYSTEM. 

THE FOLLOWING DATA IS INCLUDED IN THIS OOCUMENT 
EQUIPMENT THERMAL REQUIREMENTS 
EQUIPMENT PHYSICAL CHARACTERISTICS 
EQUIPMENT CONSTRAINTS 


THIS DOCUMENT WAS PREPARED BY THE MARTIN MARIETTA 
AEROSPACE CORPORATION AND WAS SUBMITTED TO NASA/ 

MSFC ON 1 MAY 1974. 

QUESTIONS CONCERNING THE DATA CONTAINED HEREIN 
SHOULD BE DIRECTED TO 

MR. TERRY L. WARD 
PHONE 303-794-5211 
EXTENSION 4702 

the systems and subsystems described herein are defined 

BY and IN ACCORDANCE WITH 

BASELINE TUG DEFINITION DOCUMENT 
REVISION A 
DATED JUNE 26t 1972 
RELEASED BY 

PRELIMINARY DESIGN OFFICE 
PROGRAM DEVELOPMENT 

GEORGE C. MARSHALL SPACE FLIGHT CENTER 
NATIONAL AERONAUTICS AND SPACE ADMINSTRAT ION 



AVIONICS SYSTEM 
*#*•»»***«***«#» 
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THE DATA CONTAINED IN THE AVIONICS SYSTEM SECTION PRFTAINS TO 
THOSE CANDIDATE EQUIPMENT ITEMS WHICH HAVE BEEN IDENTIFIED FOR 
APPLICATION TO THE FOLLOWING SUBSYSTEMS 

GUIDANCE * NAVIGATION AND CONTROL 

DATA MANAGEMENT 

COMMUNICATIONS 

INSTRUMENTATION 


ELECTRICAL POWER 
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equipment 

QUANTITY WEIGHT 

POWER 

REMARKS ♦ 


ITEM 



♦ 1 

♦ 


(POUNDS) 

(WATTS) 

♦ 4 

2 * 




♦ 3 
♦ 

♦ 




(EARTH) V 





IMU 

2 

80. 

40. 

MOUNTED AT POSITION 1 WITH 





STAR TRACKER. 

STAR TRACKER 

2 

50. 

* 

co 

POSITION 1 

ELECTRONICS 

2 

24. 



HORIZON SCANNER 

2 

70. 

38. 

POSITION 3* POSSIBLY 

ELECTRONICS 

2 

10. 


OEPLOYEO. 

LASER RADAR (A) 

2 

70. 

155. 

POSITION 2* W/3 POSITION 

ELECTRONICS (A) 

2 

20. 


MIRROR YAG 

TELEVISION (A) 

2 

20. 

10. 

POSITION 2 9 FORWARD LOOKING 





* ZOOM* ONE GIMBAL. 

ACS ELECTRONICS 

2 

28. 

18.5 


SUN SENSOR 

2 

0.8 

0.0 

MOUNTED ON EXTERIOR AT 





POSITION 2 AND 4 

totals 


372.8 

279.5 





NOTES (A) INCLUDED IN RENDEZVOUS AND DOCKING CATEGORY OF MASS 
PROPERTIES. 

TIMELINES 

CONTINUOUS OPERATION 
I MU 
ACS 


HORIZON SCANNER* 
STAR TRACKER * 
SUN SENSOR * 




15.31 

TO 

16.06* 

18.45 

TO 

19.20* 

23.40 

TO 

24.25 



36.60 

TO 

37.35* 

60.60 

TO 

61.35* 

82.28 

TO 

83.03 



87.54 

TO 

88.29* 

90.59 

TO 

91.34 




LASER RADAR 

# 

60.35 

TO 

61.35 







TELEVISION 

« 

60.85 

TO 

61.35 








autocollimator was excluded from catalog since it appears that HORIZON 

SCANNER CAN BE ATTACHED DIRECTLY TO IMU THERE BY AVOIDING THE NEED FOR 
THE AUTOCOLLIMATOR. 

RATE GYROS WHERE INCLUDED IN CATALOG however NO firm REQUIREMENT HAS 
BEEN ESTABLISHED. 
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thermal requirements* physical characteristics* and constraints 


avionics system 

guioance navigation and control sursystem 

IMU I CAROUSEL 50 DELCO ELECTRONICS P/N 7886091-011 

DESIGN OPERATING CASE TEMPERATURF 289. TO 319. DEG. K 

< 60. TO 115. DEG. F ) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 236. TO 344. DEG. K 

( -35. TO 160. OEG, F> 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 287. TO 319. DEG. K 

( 57. TO 115. DEG. F> 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 286. TO 321. OEG. K 

< 56. TO 118. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 57.7 * WIDTH 27.9 * HEIGHT 30.5 CENTIMETERS 

LENGTH 22.7 * WIDTH 11.0 * HEIGHT 12.0 INCHES 

PACKAGE AREA 8440.0 SQ. CENTIMETERS * 1308.2 SQ. INCHES 

PACKAGE VOLUME 49102.2 CU. CENTIMETERS * 2996.4 CU. INCHES 

CASE MATERIAL ALUMINIUM 

CASE WEIGHT 9.1 KILOGRAMS * 20.0 POUNDS 

TOTAL WEIGHT 36.3 KILOGRAMS * 80.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.900 * EMISSIVITY = 0.900 

INPUT STEADY STATE POWER 95. WATTS ** 

21.0 AT 297. DEG, 94. 0 AT 211. DEG (WATTS AT OEG. KELVIN) 

21.0 AT 75. DEG, 94.0 AT -80. DEG (WATTS AT DE6. FAHRENHEIT) 

OUTPUT POWER 0. WATTS ** MILLI-W ATT OUTPUT 

THERMAL DESIGN ACTIVE * PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT YES* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG ON* TUG/OPBIT ON* TUG/PAY ON 
MARRIED WITH maGIC 352 COMPUTER 
MOUNT WITH Z-AXIS ALONG LONGITUDNIAL AXIS 
MAX CABLE LENGTH 1.8 METERS (6.0 FEET) 

QUALIFIED FOR 9 HOUR MISSION 
OPERATIONAL IN 8 HOURS 

THE CAROUSEL 58 IMU IS DESIGNED AND BUILT BY 

DELCO ELECTRONICS DIVISION OF GENERAL MOTORS CORPORATION 
6767 HOLISTER AVE. GOLTA* CALIFORNIA 93017 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 
MR. BILL CATTOI PHONE 805-968-1011 EXTENSION 623 

THIS IMU IS CURRENTLY IN A PRODUCTION PHASE AND IS BEING 
PROCURED BY SAMSO FOR USE ON THE TITAN 3C TRANSTAGF. AS THE SINGLE 
GUIDANCE SENSOR FOR THIS SYSTEM IT IS MARRIED TO THE MAGIC 352 
COMPUTER ALSO BUILT BY DELCO AND SUPPLIED AS A TWO PACKAGE SYSTEM. 
THE TMU IS a 4 GIMBAL SYSTEM AND IS QUALIFIED FOR A 9 HOUR MISSION 
THIS IMU IS SCHEDULED TO FLY FOR THE FIRST TIME IN 1973. A SINGLE 
28 VDC SOURCE IS REQUIRED INTERCONNECTING CABLE WITH THE COMPUTER 
IS LIMITED To 1.8 M ( 6 FT). THE GIMBAL SET IS INTERNALLY SHOCK 
MOUNTED. THE CASE IS PRESSURIZED TO 11.7 N/CM SQ (17 PSIA) AND THE 
UNIT IS DESIGNED WITH AN INTERNAL ACTIVE THERMAL CONTROL SYSTEM 
COMPRISED OF A FAN AND THERMOSTAT ICLY CONTROLLED HEATERS. THE UNIT 
IS DESIGNED TO FUNCTION WITHIN A MAXIMUM POWER BUGET OF 205 WATTS. 
APPROXIMATELY 8 HOURS ARE REQUIRED FROM POWER ON TO GO-INEPTI AL« 


REF. BROCHURE, UNIVERSAL SPACE GUIDANCE SYSTEM, DELCO ELECTRONICS 
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THERMAL REQUIREMENTS* PHYSICAL CHARACTERISTICS, AND CONSTRAINTS 


AVIONICS SYSTEMS 

GUIDANCE NAVIGATION AND CONTROL 

IMU 2 NIS 200 NORTHOP CORP ELEC DIV 


DESIGN OPERATING CASE TEMPERATURE 


219. 

TO 

344. 

DEG. 

K 




< 

-65. 

TO 

160. 

OEG. 

F) 

NON-OPERATING 

AND STORAGE CASE 

TEMPERATURE 


219. 

TO 

347. 

DEG. 

K 




( 

-65 « 

TO 

165. 

DEG. 

F > 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


219. 

TO 

344. 

DEG. 

K 




( 

-65. 

TO 

160. 

DEG. 

F) 

QUALIFICATION 

TEST TEMPERATURE 

REQUIREMENTS 


219. 

TO 

344. 

DEG. 

K 




( 

-65. 

TO 

160. 

DEG. 

F) 

PACKAGE SHAPE 

CYLINDRICAL 








PACKAGE SIZE * 

LENGTH 30.5 * 

WIDTH 9.7 * 

height 

0 

.0 centimeters 


LENGTH 12.0 * 

WIDTH 3.8 * 

HEIGHT 

0 

.0 

INCHES 

PACKAGE AREA 

2433.8 SQ. 

CENTIMETERS 

* 

377 

.2 

SQ. 

INCHES 


PACKAGE VOLUME 

8920.7 CU. 

CENTIMETERS 

# 

544 

.4 

CU. 

INCHES 


CASE MATERIAL ALUMINUM 

CASE WEIGHT 1.4 KILOGRAMS * 3.0 POUNDS 

TOTAL WEIGHT 7.7 KILOGRAMS * 17.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER 70. WATTS ** 

OUTPUT POWER 0. WATTS ** 

THERMAL DESIGN ACTIVE * PASSIVE 

physical characteristics and constraints remarks 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT YES* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
UNIT IS DESIGN FOR AIRCRAFT USE WITH COOLING ACHIEVED BY AIRCRAFT 
AIRFLOW AND HEAT EXCHANGER 

FAST ST*RT IN 17 SECONDS, NORMAL START 3 MINUTES, UNIT IS THERMAL 
STABILISED IN 15 MINUTES UNIT IS PAINTED GRAY COLOR STD MIL SPEC 
HEAT EXCHANGER IS 5 IN BY 7 IN BY 0.5 IN THICK. 

UNIT IS MARRIEO TO AIRCRAFT COMPUTER 
««««««« »«««««•»«»««»««»»« «««»«»« »«««»«» ««««<*«« «««««««« »««•»«»« «««««» 
THE NIS 200 IMU IS OESIGNED AND BUILT BY 

NORTHROP CORPORATION ELECTRONICS DIVISION 
NORWOOD* MASSACHUSETTS 02062 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR LEO SPIEGEL PHONE 617-762-5300 EXTENSION 337 

THE NIS-200 IS BASICALLY AN AIRCRAFT IMU AND REQUIRES EXTENSIVE 
REDESIGN IN ORDER FOR IT TO QUALIFY FOR A SPACE ENVIRONMENT. THE 
UNIT HAS BEEN SELECTED TO BE USED ON THE NORTH AMERICAN ROCKWELL 
B1 ATTACK BOMBER. THE UNIT IS A 3-AXIS / 4 GIMBAL PLATFORM. UNIT 
WILL BE PAINTED PER CUSTOMER THERMAL REQUIREMENTS. 


REF. NORTHOP BROCHURE NIS-200 FAMILY OF INERTIAL PLATFORMS 
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thermal requirements* physical characteristics* and constraints 


AVIONICS SYSTEM 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 

IMU 3 VIKING IRU HAMILTON STANDARD SC736300 

DESIGN OPERATING CASE TEMPERATURF 325. TO 330. DEG. K 

( 125. TO 135. DEG. F) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 236. TO 3?5. DEG. K 

( -35. TO 125. DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 255. TO 297, DEG. K 

( 0. TO 75. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 241. TO 300. DEG. K 

( -25. TO 80. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 29.0 * WIDTH 25.4 * HEIGHT 19.0 CENTIMETERS 

LENGTH 11.4 * WIDTH 10.0 * HEIGHT 7.5 INCHES 

PACKAGE AREA 3541.9 SQ. CENTIMETERS * 549.0 SQ. INCHES 

PACKAGE VOLUME 14010.9 CM. CENTIMETERS * 855.0 CU. INCHES 

CASE MATERIAL BEPYLLIUM 

CASE WEIGHT 6.8 KILOGRAMS * 15.0 POUNDS 

TOTAL WEIGHT 13.8 KILOGRAMS * 30.5 POUNDS 

SURFACE PROPERTIES ALPHA = 0.85 * EMISSIVITY = 0.85 

INPUT STEADY STATE POWER *5. WATTS ** WARMUP IS TEMP DEPENOENT 
5.0 AT 311. DEG, 50.0 AT 241. DEG {WATTS AT DEG. KELVIN) 

5.0 AT 100. DEG, 50.0 AT -25. DEG (WATTS AT DEG. FAHRENHEIT) 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN ACTIVE * PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT YES* REENTRY OFF 
MISSION ON-TIMES » SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE UNIT IS MARRIED TO HDC-402 COMPUTER .CABLE LENGTH 5. FT BETWEEN 
IMU AND COMPUTER. UNIT IS MOUTEO WITH ITS X-AXIS ALONG LONGITIOUAL 
AXIS OF VEHICLE. UNIT IS ENVIRONMENTS TEMPERATURE DEPENDENT AT-30 
DEG.C OPERATIONAL IN 121 MINUTES, AT 24 DEG. C OPERATIONAL IN 45 
MINUTES. UNIT WAS BUILT FOR VIKING PROGRAM AND IS POWERED UP 3HRS 
PRIOR TO MARS REENTRY. 

444444444444444444444444444444444444444444444444444444444444444444 
THE INERTIAL REFERENCE UNIT IS DESIGNED AND BUILT BY 
HAMILTON STANDARD SYSTEM CENTER 
1690 NEW BRITAIN A VE . F ARM INGTON CONN. 06032 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR KEN BILLYERD PHONE 303-794-5211 EXTENSION 4632 

THIS UNIT IS DESIGNED FOB THE VIKING PROGRAM WHICH REQUIRES 
A REDUNDANT SYSTEM CAPABILITY THAT THIS UNIT HAS. UNIT POWER IS 
SUPPLIED BY a SINGLE CABLE CONNECT ION* ITS INPUT VOLT AGE IS 28 VOLT 
UNREGULATED. UNIT HAS A REDUNDANT POWER SUPPLY IN PACKAGE AND IS 
N CAPABLE OF OPERATING OF EITHER POWER SUPPLY. 

UNIT IS MARRIED TO THE HONEYWELL HDC-402 COMPUTER IN THE VIKING 
PROGRAM. 


REF. INERTIAL REFERENCE UNIT PART NUMBER SC736300 HAMILTON 
STANDARD SYSTEM CENTER. 
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thermal requirements? physical characteristics? and constraints 


AVIONICS SYSTEM 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 

IMU A micron esg AUTONETICS ri 

DESIGN OPERATING CASE TEMPERATURE 219* TO 344, DEG* K 

( -65* TO 160* DEG* F) 

NON-OPERATrNG AND STORAGE CASE TEMPERATURE 211* TO 368* DEG. K 

C -80 « TO 203. DEG* F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219. TO 344, DEG, K 

< -65. TO 160. DEG* F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219* TO 344* DEG* K 

( -65* TO 160* DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 20.3 * WIDTH 17.8 * HEIGHT 9*1 CENTIMETERS 

LENGTH 8.0 * WIDTH 7.0 * HEIGHT 3*6 INCHES 

PACKAGE AREA 1419.4 SO. CENTIMETERS * 220*0 SQ, INCHES 

PACKAGE VOLUME 3303.6 CU. CENTIMETERS * 201.6 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 1.8 KILOGRAMS * 4.0 POUNDS 

TOTAL WEIGHT 4.5 KILOGRAMS * 10*0 POUNDS 

SURFACE PROPERTIES ALPHA = 0*90 * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER 50*0 WATTS ** 

OUTPUT POWER 0*0 WATTS #* 

THERMAL DESIGN ACTIVE * ACTIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT YES* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE MICRON IS IN THE DEVELOPMENT STAGE AT PRESENT TIME FOR WRIGHT 

PATTERSON AIR FORCE AVIONICS. THE PROGRAM WILL GO INTO PHASE 2 

AT END OF YEAR WITH EXPECTED PRODUCTION IN 1977. UNIT IS DESIGN 
FOR AIRCRAFT AND STRATEGIC CRUISF MISSILES. UNIT AT PRESENT IS 
DESIGN WITH AN ACTIVE COOLING SYSTEM USING FORCED COOL AIR AND 

COLD PLATE. UNIT CAN BE MODIFIED FOR SPACE ENVIRONMENT AND USE OF 

a passive thermal design, all data is preliminary information 

THE MICRON ESG NAVIGATION IS DESIGN AND BUILT BY THE 
AUTONETICS DIVISION OF ROCKWELL INTERNATIONAL 
3370 MiRaLOmA AVENUE ANAHEIM? CALIFORNIA 92803 
THF DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR ROBERT D. FAGALY PHONE 216-647-5058 EXTENSION 

THE MICRON ESG NAVIGATION IS A TOTAL NAVIGATION SYSTEM BEING DEVEL 
OPED FOR WRIGHT PATTERSON AIR FORCE AVIONICS LABRATORY. THE UNIT 
INCLUDES A STRAPDOWN INERTIAL NAVIGATION UNIT, AN ELECTRONIC UNIT? 
AND A DEDICATED PROCESSOR THAT HAS 3K WORDS OF 2 MIL PLATED WIRE/ 
SOLID STATE MEMORY A CONVENTIONAL MOS CPU AND AN I/O UNIT, 

THE MICRON INTERFACE WILL BE PURELY DIGITAL.. THE PROGRAM AT THIS 
STAGE IS COMPLETING PHASE IB WITH A FUNCTIONAL BRASS80ARD FABRI 
CATED AND TESTED. PROGRAM IS GOING INTO PHASE 2 WITH COMPLETION 
IN LATE 1976 AND PRODUCTION IN 1977, UNIT IS DESIGN FOR USE IN 
AIRCRAFT AND CRUISE MISSILES? AT PRESENT TIME UNIT HAS AN ACTIVE 
COOLING SYSTEM UTILIZING FORCED AIR AND A COLD PLATE SYSTEM. 
INDICATION ARE THAT UNIT COULD BE MODIFIED FOR USE IN SPACE WITH 

a passive thermal control, unit will meet mil-e-5400 class 2x. 

REF* MICRON ESG NAVIGATION RR73-560/201 APRIL 1973 BY AUTONETICS 
DIVISION ROCKWELL INTERNATIONAL. 
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thermal requirements* physical characteristics* and constraints 


avionics system 

guidance navigation ano control subsystem 
*********************** ** ****** ************** 
IMU 5 H478 STRAPOOWN IMU HONEYWELL 


DESIGN OPERATING CASE TEMPERATURE 


236. 

TO 

336. 

DEG. 

K 



( 

-34. 

TO 

145. 

DEG. 

F > 

non-operating 

AND STORAGE CASE TEMPERATURE 


225. 

TO 

366. 

DEG. 

K 



< 

-55, 

TO 

200. 

DEG. 

F> 

acceptance test temperature requirements 


236. 

TO 

328. 

DEG. 

K 



( 

-34. 

TO 

131. 

DEG. 

F) 

QUALIFICATION 

test temperature requirements 


229. 

TO 

328. 

DEG. 

K 



( 

-48. 

TO 

131 . 

DEG. 

F) 

PACKAGE SHAPF 

rectangular 








PACKAGE SIZE * LENGTH 24.4 * WIDTH 9.9 * HEIGHT 10.2 CENTIMETERS 

LENGTH 9.6 * WIOTH 3.9 * HEIGHT 4.0 INCHES 

PACKAGE AREA 1179.9 SO, CENTIMETERS * . 182.9 SO. INCHES 

PACKAGE VOLUME 2454,1 CU. CENTIMETERS * 149.8 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT .9 KILOGRAMS * 1.9 POUNDS 

TOTAL WEIGHT 2.7 KILOGRAMS * 6.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.80 * EMISSIVITY = 0.80 

INPUT STEADY STATE POWER 30.0 WATTS ** UNIT REQUIRE HEATER POWER 
OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

****************************************************************** 

PHYSICAL CHARACTERISTICS ANO CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL Al/NCH YES* ASCENT YES* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG ON* TUG/OPBIT ON* TUG/PAY ON 
THF UNIT HAS INTERNAL HEATERS THAT MAINTAIN THE UNIT WITHIN 
OPERATING TEMPERATURE. THE UNIT THERMAL DESIGN IS PASSIVE WITH 
CONDUCTION TO THE MOUNTING SURFACE. UNIT REQUIRE 200 WATTS FOR 
FAST WARM UP, UNIT HAS A BLUE ANODIZED FINISH BUT CAN BE FINISHED 
PER CUSTOMER THERMAL REQUIREMENTS. UNIT WAS QUALIFIED ON THE SHAG 
program. 

****************************************************************** 
THE H-478 SHAG TRRAPOOWN IMU IS DESIGN ANO BUILT BY 
HONEYWELL INC,* AEROSPACE DIVISION* 

13350 U.S. HIGHWAY 19, ST. PETERSBURG* FLORIDA 33733 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. HARVFY h. WHELESS PHONE 813-531-4611 EXTENSION 3378 

THE H-478 SHAG STRAPOOWN IMU IS AN OFF THE SHELF UNIT* IT WAS 

qualified for the shag program, unit power supply is ?e voc 

SOURCE. UNIT DESIGN TO MEET MIL-STD-80 1 A ( USAF ) CLASS 1 . 


REF. HONEYWELL LETTER OF 23 AUGUST 1973 AND BROCHURE 0373-11567 
HONEYWELL SPACE TUG PROGRAM CAPABILITY (GUIDANCE* NAVIGATION AND 
CONTROL ) 4 APRIL 1973. 
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thermal requirements* PHYSICAL CHARACTERISTICS* and constraints 


AVIONICS SYSTEM 

GUIDANCE NAVIGATION ANO CONTROL SUBSYSTEM 


IMU 6 H-448 AOENA IMU HONEYWELL 

DESIGN OPERATING CASE TEMPERATURE 

NON-OPERATING AND STORAGE CASE TEMPERATURE 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 



269. 

TO 

322. 

DEG. 

K 

( 

25. 

TO 

120. 

DEG. 

F> 


255. 

TO 

344 c 

DEG. 

K 

( 

0 . 

TO 

160. 

DEG. 

F) 


269. 

TO 

322. 

DEG. 

K 

( 

25* 

TO 

120. 

DEG. 

F) 


269. 

TO 

322. 

DEG. 

K 

( 

25. 

TO 

120. 

DEG. 

F) 


PACKAGE 

PACKAGE 


SHAPE 
SIZE * 


PACKAGE AREA 
PACKAGE VOLUME 
CASE MATERIAL 
CASE WEIGHT 
TOTAL WEIGHT 
SURFACE PROPERTIES 
INPUT STEADY STATE 
OUTPUT POWER 


RECTANGULAR 

LENGTH 30.7 * WIDTH 16*0 * 

LENGTH 1 I * WIDTH 6.3 * 

4901.0 SQ. CENTIMETERS 
20611.6 CU. CENTIMETERS 
ALUMINUM 

4.5 KILOGRAMS * 

17.0 KILOGRAMS * 

ALPHA x 0.25 
POWER 135.0 WATTS 
0.0 WATTS 


HEIGHT 41.9 
HEIGHT 16.5 

* 759.7 SQ, 

* 1257.8 CU, 


* 10.0 POUNDS 

* 37.5 POUNOS 

* EM I SSI V I TY x 0, 
THEATERS POWER IS 


CENTIMETERS 

INCHES 

INCHES 

INCHES 


85 

VARIABLE 


THERMAL DESIGN ACTIVE * ACTIVE 


PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PHELAUNCH YES*. ASCENT YES* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG ON* TUG/OPBIT ON* TUG/PAY ON 
THE H-448 AGENA STRAPDOWN IMU HAS AN ACTIVE THERMAL SYSTEM IT USES 
A COLD PLATE WITH PLATE TEMPERATURE OF 10.6 TO 60 DEG. C(60 TO 140 
DEG* F). UNIT IS PAINTED WITH a WHITE POLYURETHANE PAINT, HOWEVER 
UNIT Can BE FINISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT IS 
MARRIED TO THE AGENA COMPUTER HDC-501 DIGITAL COMPUTER. THE 
H— 448 IMU HAS BEEN SPACE QUALIFIED ON THE AGENA PROGRAM. THE UNIT 
HAS AN INTERNAL HEATERS THAT MAINTAIN UNIT WITHIN OPERATING TEMP. 
**** «n» ************* * *** *********** * ****************************** * 


THE H-448 (AGENA) STRAPDOWN IMU IS DESIGN ANO BUILT BY 
HONEYWELL INC.* AEROSPACE DIVISION 

13350 U.S. HIGHWAY 19* ST. PETERSBURG* FLORIDA 33733 
THF DATA CONTAINED HERFIN WAS OBTAINEO FROM 

MR. HARVFY a. WHELESS PHONE 813-531-4611 EXTENSION 3378 

THE H-448 STPAPOOWN IMU IS AN OFF THE SHELF* PRODUCTION UNIT THAT 
IS BEING USED AS THE BOOST GUIDANCE SYSTEM FOR THE AGENA VEHICLE. 
THE UNIT IS MARRIED TO THE AGENA COMPUTER * THE HDC-501 DIGITAL 
COMPUTER. THF H— 448 IMU HAS QUALIFIED TO LEVELS EXCEEDING THE 
SPACE SHUTTLE REQUIREMENTS. 

THF UNIT REQUIRES A 28 VDC SOURCE. 


REF. MR HARVEY H. WHELESS LETTER OF THE 23 AUGUST 1973. AND 
BROCHURE 0373-11567 HONEYWELL SPACE TUG PROGRAM CAPABILITY (GUID- 
ANCE* NAVIGATION AND CONTROLL) 4 APRIL 1973. 
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thermal requirements* physical characteristics* and constraints 


avionics system 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
IMU ? HEX AD IMU HONEYWELL 


DESIGN OPERATING CASE TEMPERATURE 


2«9. 

TO 

333. 

DEG. 

K 



( 

60. 

TO 

140. 

DEG. 

E) 

NON-OPERATING 

AND STORAGE CASE TEMPERATURE 


264. 

TO 

344. 

DEG. 

K 



{ 

15. 

TO 

160. 

DEG. 

E) 

ACCEPTANCE test TEMPERATURE REQUIREMENTS 


264. 

TO 

333. 

DEG. 

K 



( 

15. 

TO 

140. 

DEG. 

F) 

qualification 

TEST TEMPERATURE REQUIREMENTS 


264. 

TO 

333. 

DEG. 

K 



{ 

15. 

TO 

140. 

DEG. 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 68.6 * WIDTH 52.1 * HEIGHT 26.7 CENTIMETERS 

LENGTH 27.0 * WIDTH 20.5 * HEIGHT 10.5 INCHES 

PACKAGE AREA 13577.4 SO. CENTIMETERS * 2104.5 SO. INCHES 

PACKAGE VOLUME 95237.5 CU. CENTIMETERS * 5811.7 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 18.1 KILOGRAMS * 40.0 POUNDS 

TOTAL WEIGHT 60.9 KILOGRAMS * 134.2 POUNDS 

SURFACE PROPERTIES ALPHA = 0.25 * EMISSIVITY = 0.85 

INPUT STEADY STATE POWER 198.0 WATTS **HEATERS POWER IS VARIABLE 
OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN ACTIVE * ACTIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YFS* ASCENT YES* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG ON* TUG/0R6I T ON* TUG/PAY ON 
THE NEXAD IMU IS IN DEVELOPMENT IT HAS INTERNAL HEATERS THAT HAVE 
VARIABLE POWER AND MAINTAIN THE UNIT WITHIN OPERATING TEMPERATURE. 
THE UNIT THEPMAL DESIGN IS ACTIVE WITH A COLD PLATE UTILIZED TO 
MAINTAIN THF UNIT TEMPERATURE REQUIREMENTS. THE HEXAD I*U IS PAINT 
ED WITH A WHITE POLYURETHANE paint* HOWEVER unit can be FINISH per 
customer thermal requirements. 

THE HEXAD IMU IS BEING DEVELOP AND BUILT BY 
HONEYWELL INC.* AEROSPACE DIVISION 

13350 U.S. HIGHWAY 19* ST. PETERSBURG* FLORIDA 33733 
THF DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. HARVEY h. WHELESS PHONE 813-531-4611 EXTENSION 3378 

THE HEXAD IMU TS AT PRESENT IN DEVELOPMENT. THE HEXAD IMU IS A 
GIMBALLED SYSTEM WHICH HAS SIX SINGLE AXIS SENSOR ASSEMBLIES MOUNT 
ED IN A DODEPAHEDRAL ORIENTATION. EACH OF THE SENSOR ASSEMBLIES 
CONTAIN ONE GYRO* ONE ACCELEROMETER* REBALANCE ELECTRONICS* INTER- 
FACE CIRCUITRY AND A COMPLETE POWER CONDITIONER. THE GYRO AND 
ACCELEROMETER ARE IDENTICAL TO THOSE USED IN H-448 IMU. THE HEXAD 
CONFIGURATION HAS NOT BEEN SPACE QUALIFIED* HOWEVER COMPONENTS 
USED IN THE HEXAD IMU HAVE BEEN SPACE QULAIFIED IN OTHER PROGRAMS. 
UNIT HAS SPECIAL FEATURES CAPABILITIES TO INTERFACE WITH THE HDC- 
601 COMPUTER. 


REF. MR HARVEY H. WHELESS LETTER OF 23 AUGUST 1973* AND BROCHURE 
0373-11567 HONEYWELL SPACE TUG PROGRAM CAPABILITY ( GUIDANCE* 
NAVIGATION AND CONTROL) 4 APR I 1973. 
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THERMAL REQUIREMENTS* PHYSICAL CHARACTERISTICS* AND CONSTRAINTS 


AVIONICS SYSTEM 

guidance navigation and control subsystem 

«««««-«« a ************************************* * 

IMU a BLOCK 5d STRAPDOWN HONEYWELL DGG8088A1 

DFSI6N OPERATING CASE TEMPERATURE 304, TO 308. DEO. K 

( 88. TO 95. DEG. F) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 272. TO 344. DEG. K 

{ 30. TO 160. DEG. F) 

ACCEPTANCE TFST TEMPERATURE REQUIREMENTS 268. TO 328. DEG. K 

( 23. TO 131. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 268. TO 318. DEG. K 

( 23. TO 113. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 27.9 * WIDTH 22.9 * HEIGHT 17.8 CENTIMETERS 

LENGTH 11.0 * WIDTH 9.0 * HEIGHT 7.0 INCHES 

PACKAGE AREA 3083.9 SQ. CENTIMETERS * 478.0 SQ. INCHES 

PACKAGE VOLUME 11356.2 CU. CENTIMETERS * 693.0 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 2.0 KILOGRAMS * 4.5 POUNDS 

TOTAL WEIGHT 9.9 KILOGRAMS * 21.9 POUNDS 

SURFACE PROPERTIES ALPHA = 0.25 * EMISSIVITY = 0.85 

INPUT STEADY STATE POWER 36.0 WATTS «*HAS VARIABLE HEATER POWER 
OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

********************************************* *** **** **« **#**#*#«*** 
PHYSICAL CHARACTERISTICS ANO CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT YES* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE BLOCK 50 STRAPDOWN IMU IS IN DEVELOPMENT, AND HAS A PASSIVE 
COOLING SYSTEM OF RADIATION OUT TO SPACE. THE UNIT IS THERMALLY 
ISOLATED FROM ITS MOUNTING SURFACE. UNIT REQUIRE 24.2 WATTS OF 
HEATER POWER AT ASCENT AND 7.7 WATTS FOR IN ORBIT OPERATION. THE 
UNIT IS PAINTFD WITH A WHITE POLYURETHANE PAINT* BUT CAN BE FINISH 
PER CUSTOMER THERMAL REQUIREMENTS. 

#**«**#*■»*•***«****«•***»»*«• *»*»****»*■&««•***************** ********** 
THE DGG8088A1 BLOCK 50 STPAPDOWN IMU IS DESIGN AND BUILT BY 
HONEYWELL INC.* AEROSPACE DIVISION 

13350 U.S. HIGHWAY 19* ST. PETERSBURG* FLORIDA 33733 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. HARVFY H. WHELESS PHONE 813-531-4611 EXTENSION 3378 

THE BLOCK 5D STRAPDOWN IMU IS BEING DEVELOPED AS A PART OF A 
PRIMARY ATTITUDE DETERMINATION SUBSYSTEM (PADS). UNIT HAS FOUR 
GYROS R-ED 21429 * THREE ORTHOGONAL* AND ONE SKEwED. THE SKEWED 
GYRO PROVIDES REDUNDANCY IF ANY ORTHOGONAL GYRO FAILS. THE UNIT 
HAS A BUILT-IN TEST EQUIPMENT* A REDUNDANT AC ANO DC POWER SUPPLIE 
AND A REDUNDANT LOGIC AND DATA PROCESSING CHANNELS. IN ADDITION 
UNIT IS THERMALLY ISOLATED FROM ITS MOUNTING SURFACE. THE UNIT 
QUALIFICATION TEST WERE SCHEDULE TO BEGIN IN JULY 1973. 


REF. MR HARVEY H. WHELESS LETTER OF 23 AUGUST 1973. AND BROCHURE 
0373-11567 HONEYWELL SPACE TUG PROGRAM CAPABILITY ( GUIDANCE* 
NAVIGATION AND CONTROL ) 4 APRIL 1973. 
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THERMAL requirements* physical CHARACTERISTICS, and constraints 


AVIONICS SYSTEM 

guidance navigation and control subsystem 

e v *** * « «««««»« ** »******#» * 


IMU .9 H-319 CENTAUR IRU HONEYWELL 

GlMBALED 




DESIGN OPERATING CASE TEMPERATURE 


278. 

TO 

322. 

DEG. 

K 


{ 

40. 

TO 

120. 

DEG. 

F) 

NON-OPERATING and STORAGE CASE TEMPERATURE 


239. 

TO 

344. 

DEG. 

K 


( 

-30. 

TO 

160. 

OEG. 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


273. 

TO 

322. 

DEG. 

K 


< 

32. 

TO 

120. 

DEG. 

F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 


266. 

TO 

322. 

DEG. 

K 


( 

20. 

TO 

120. 

DEG. 

F) 


PACKAGE SHAPE RECTANGULAR 

package si/e * length 35.3 * width 44.7 * height 45*7 centimeters 

LENGTH 13.9 * WIDTH 17.6 * HEIGHT 18.0 INCHES 

PACKAGE AREA 10472.8 SQ. CENTIMETERS * 1623.3 SO. INCHES 

PACKAGE VOLUME 72160.8 CU. CENTIMETERS * 4403.5 CU. ' INCHES 

CASE MATERIAL MAGNESIUM 

CASE WEIGHT 7.5 KILOGRAMS * 16.6 POUNDS 

TOTAL WEIGHT 28.3 KILOGRAMS * 62.5 POUNDS 

SURFACE PROPERTIES ALPHA = 0.25 * EMISSIVITY = 0.85 

INPUT STEADY STATE POWER 90.0 WATTS ** ' 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT YES* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORB I T ON* TUG/PAY ON 
THE CENTAUR INERTIAL REFERENCE UNIT (IRU) IS MARRIED TO THE CEN- 
TAUR SYSTEM ELECTRONICS UNIT (SEU) . THE IRU IS A GlMBALED SYSTEM* 

IT HAS A PASSIVE THERMAL DESIGN OF RADIATION TO SPACE. THE UNIT 
IS PAINTED WITH A WHITE POLYURETHANE PAINT* BUT CAN BE FINISH PER 
CUSTOMER THERMAL requirements. UNIT has internal heaters which 
MAINTAIN THE UNIT WITHIN OPERATING TEMPERATURE. THE IRU CASE 
WEIGHT INCLUDES 4 KG (8.8LB) OF ALUMINUM. 

««»«««»« 

THE H-319 CENTAUR GlMBALED I MU IS DESIGN AND BUILT BY 
HONEYWELL INC.* AEROSPACE DIVISION 

13350 U.S. HIGHWAY 19* ST. PETERSBURG* FLORIDA 33733 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. HARVEY H. WHELESS PHONE 813-531-4611 EXTENSION 3370 

THE H-319 CENTAUR ImU IS A GlMBALED SYSTEM. THE UNIT IS OFF THE 
SHELF AND HAS EXTENSIVE FLIGHT TEST HISTORY. THE IMU IS COMPOSED 
OF TWO SEPERATE PACKAGES* THE INERTIAL REFERENCE UNIT (IRU) AND 
THE SYSTEM ELECTRONICS UNIT (SEU). THE UNIT HAS QUALIFIED FOR 
SPACE ENVIRONMENT ON SEVER At CENTAUR FLIGHTS. THE IRU IS THE 
GIMBAL INERTIAL SENSOR* THE SFU SUPPLY THE ELECTRONICS AND POWER 
TO THE IRU. 


REF. MR HARVEY H. WHELESS LETTER OF 23 AUGUST 1973. AND BROCHURE 
0373-11567 HONEYWELL SPACE TUG PROGRAM CAPABILITY ( GUIDANCE* 
NAVIGATION AND CONTROL ) 4 APRIL 1973. 



SPACE Tug equipment data bank final data PAGE 1-13 

thermal REQUIREMENTS* physical characteristics* and constraints 


avionics system 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 

* ******* ########•*«#» ftftftftttttftftftftftftftttftftft ftftftftftftft 

IMU 9 H-319 CENTAUR SEU HONEYWELL 


DESIGN OPERATING CASE TEMPERATURE 


278. 

TO 

322. 

DEG. 

K 




( 

40, 

TO 

120- 

DEG. 

F > 

non-operating 

AND STORAGE CASE 

TEMPERATURE 


239- 

TO 

344. 

DEG. 

K 




( 

-30. 

TO 

160. 

DEG. 

F > 

acceptance test temperature requirements 


273. 

TO 

322. 

DEG. 

K 




( 

32- 

TO 

120 a 

DEG. 

F) 

QUALIFICATION 

TEST TEMPERATURE 

REQUIREMENTS 


248. 

TO 

332. 

DEG. 

K 




( 

-14. 

TO 

138- 

DEG. 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 35-1 * WIDTH 26.7 * HEIGHT 15.0 CENTIMETERS 

* LENGTH 13.8 * WIDTH 10-5 * HEIGHT 5-9 INCHES 

PACKAGE AREA 3719.6 SO- CENTIMETERS * 576-5 SO- INCHES 

PACKAGE VOLUME 14009-5 CU. CENTIMETERS * 854-9 CU- INCHES 

CASE MATERIAL MAGNESIUM 

CASE WEIGHT 4-7 KILOGRAMS * 10-4 POUNDS 

TOTAL WEIGHT 11-3 KILOGRAMS * 25-0 POUNOS 

SURFACE PROPERTIES ALPHA = 0.25 * EM1SSIVITY = 0.85 

INPUT STEADY STATE POWER 60. WATTS ** ♦ OR - 10 
OUTPUT POWER 30-0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

ft*»**ftft**«*ttft**ftftftftft***ftft*ft*ftftftftftft«ftftft*ftft#ftftftftftftft*****ftftft'**ft****ft* 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT YES* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG ON* TUG/0R8I T ON* TUG/PAY ON 
THE CENTAUR SYSTEM ELECTRONICS UNIT (SEU) IS MARRIED TO THE INER- 
TIAL REFERENCE UNIT(IRU). THE SEU UTILIZES RADIATION TO SPACE AS 
THE' UNIT PASSIVE THERMAL CONTROL. THE SEU IS PAINTED WITH A WHITE 
POLYURETHANE PAINT BUT CAN BE FINISH PFR CUSTOMER THERMAL REQUIRE 
MENTS- 

ftftftftftftftftftftftftftftftftftftftftftftftftftfttt ««»««««««« ftftftftftftftftftftftftftftftftft^ftftvftftftftftftftft 

THE H-319 CENTAUR 6IM8ALED IMU IS DESIGN AND BUILT BY 
HONEYWELL INC. • AEROSPACE DIVISION 

13350 U.S- HIGHWAY 19* ST. PETERSBURG* FLORIDA 33733 
THF DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. HAPVFY h. WHELESS PHONE 813-531-4611 EXTENSION 3378 

THE H-319 CENTAUR IMU IS A GlMBALED SYSTEM- THE SYSTEM IS COMPOSE 
OF TWO SEPERATF PACKAGES THE INERTIAL REFERENCE UNIT (IRU) AND 
the system electronics unit (SEU), the SYSTEM IS an off the SHELF 

PRODUCTION STATUS AND HAS EXTENSIVE FLIGHT TEST HISTORY. THE UNIT 
HAS QUALIFIED FOR SPACE ENVIRONMENT ON SEVERAL CENTAUR FLIGHTS. 

THE SEU IS THE ELECTRONICS AND POWER SUPPLY FOR THE IRU WHICH IS 

the gimbal inertial measuring unit. 


REF- MR HARVFY H. WHELESS LETTER OF 23 AUGUST 1973- AND BROCHURE 
0373-11567 HONEYWELL SPACE TUG PROGRAM CAPABILITY ( GUIDANCE* 
NAVIGATION AND CONTROL ) 4 APRIL 1973- O 
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THERMAL REQUIREMENTS* PHYSICAL CHARACTERISTICS* AND CONSTRAINTS 

AVIONICS SYSTEM 

guidance navigation and control subsystem 

IMU 10 DIGS IMU HAMILTON STANOARD 


DESIGN OPERATING CASE TEMPERATURE 


305. 

TO 

333. 

DEG. 

K 



( 

90. 

TO 

140. 

DEG. 

F > 

NON-OPERATING AND STORAGE CASE 

TEMPERATURE 


266. 

TO 

344. 

DEG. 

K 



( 

20. 

TO 

160. 

DEG. 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


305. 

TO 

333. 

DEG. 

K 



( 

90. 

TO 

140. 

DEG. 

F) 

QUALIFICATION TEST TEMPERATURE 

REQUIREMENTS 


305. 

TO 

333. 

DEG. 

K 



( 

90. 

TO 

140. 

DEG. 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 33.0 * WIDTH 27.9 * HEIGHT 20.3 CENTIMETERS 

LENGTH 13.0 * WIDTH 11.0 * HEIGHT 8.0 INCHES 

PACKAGE AREA 4322.6 SQ. CENTIMETERS * 670.0 SO. INCHES 

PACKAGE VOLUME 18746.8 CU, CENTIMETERS * 1144.0 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 8.2 KILOGRAMS * 18.0 POUNDS 

TOTAL WEIGHT 1 8 o 1 KILOGRAMS * 40.0 POUNDS 

SURFACE PROPERTIES AL°HA = 0.9 * EMISSIVITY s 0.9 

INPUT STEADY STATE POWFR 55.0 WATTS ** 550 WARM UP FROM 75DEG F 

45.0 AT 344. DEG, 140.0 AT 200. DEG {WATTS AT DEG. KELVIN) 

45.0 AT 160. DEG, 140.0 AT-100. DEG (WATTS AT DEG. FAHRENHEIT) 

OUTPUT POWER 0,0 WATTS ** 

THERMAL DESIGN ACTIVE * PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT YES* REENTRY OFF 

mission on-times *. shut/tug on* tug/orbit on* tug/pay on 
THE DIGS USES A PHASE-CHANGF (WAX) HEAT SINK AND INTERNAL HEATERS 
FOR A TEMPERATURE CONTROL. UNIT INTERNAL GYROS ARE DESIGN TO OPER- 
ATE AT 71.1 «■ OR- 0.6 DEG • C ( 1 6 0 +OR- 1 OEG.F ) • UNIT REQUIRES 
620 WATTS INCLUDING 425 WATTS GROUND POWER FOR FAST WARM Up. UNIT 
NEFD 60 MINUTES OF WARM UP PRIOR TO BEING OPERATIONAL. THE DIGS 
SURFACES ARE PAINTED WITH ALUMINIZED PAINT. ABOVE DATA INCLUDES 
THE DIGS AND ITS SUPPORTING CRADLE. UNIT IS THERMALLY ISOLATED. 
»«««««*»«*»»«« ««« »««««« *«»*-»»{>«-» ***************** *«****«• «««»«*«*»» 
THE DELTA INERTIAL GUIDANCE SYSTEM (DIGS) IMU IS DESIGN AND 
BUILT by HAMILTON STANDARD SYSTEM CENTER 
1690 NEW BRITAIN AVENUE FARMINGTON, CONN. 06032 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. HAL. TAYLOR PHONE 203-623-1621 EXTENSION 2748 

THF digs IMU IS a STRAPDOWN IMU THAT IS IN PRODUCTION AND HAS HAD 
8 FLIGHTS ON THE DELTA. THE UNIT IS COUPLED TO THE OELTA COMPUTER 
THE TDY-300. THE UNIT IS DESIGN FOR SPACE ENVIRONMENT. UNIT HAS 
A PHASE CHANGE WAX HEAT SINK, AN INTERNAL HEATERS-FINE TEMPERATURE 
CONTROL AND SHOCK MOUNTS THAT ARE THERMAL ISOLATORS TO MAINTAIN 
THE UNIT WITHIN ITS OPERATING TEMPERATURE. UNIT MISSION DURATION 
ON THE DELTA VEHICLE IS 90 MINUTES. UNIT WILL REQUIRE SOME MODIFI- 
CATIONS TO EXTEND ITS MISSION TIME. 


REF. SUMMARY SHEETS ON THE DIGS THERMAL DESIGN FROM H$SC 
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THERMAL requirements* physical characteristics, and constraints 


avionics system 

GUIDANCE NAVIGATION ANO CONTROL SUBSYSTEM 
«»« « «««««»«»*«»»»«« »«««#««« *««»«««*« »«»«»«»«» 

TMU 11 RSD IMU . HAMILTON STANDARD 

OESIGN OPERATING CASE TEMPERA TURE 305, TO 333. DEG. K 

( 90. TO 1 AO . DEG. F ) 

NON-OPERATING ANO STORAGE CASE TEMPERATURE 219. TO 344. DEG. K 

( -65. TO 160. DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 305. TO 333. DEG. K 

( 90 . TO 140. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 305. TO 333. DEG. K 

( 90. TO 140. DEG. F> 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 35.6 * WIDTH 36.1 * HEIGHT 19.8 CENTIMETERS 

LENGTH 14.0 * WIDTH 14.2 * HEIGHT 7.8 INCHES 

PACKAGE AREA 5403.3 SQ. CENTIMETERS * 837.S SQ. INCHES 

PACKAGE VOLUME 25410.4 CU. CENTIMETERS * 1550.6 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 10.4 KILOGRAMS * 23.0 POUNDS 

TOTAL WEIGHT 29.2 KILOGRAMS * 64.4 POUNOS 

SURFACE PROPERTIES ALPHA = 0.9 * EMISSIVITY a 0.9 

INPUT STEADY STATE POWER 144.0 WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

PHYSICAL CHARACTERISTICS ANO CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PR£LAUNCH YES* ASCENT YES* REENTRY OFF 
mission on-times * shut/tug on* tug/orbit on* tug/pay on 
THE REDUNDANT 5TRAPDOWN IMU IS IN DEVELOPMENT AT PRESENT, IT IS 
BASED ON 2 DIGS IMU COUPLED TOGETHER. UNIT IS EXPECTED TO BE 
THERMALLY ISOLATED AND HAVE INTERNAL HEATERS TO MAINTAIN OPERATING 
TEMPERATURE. ABOVE DATA IS BASED ON DIGS TEMPERATURE RANGE NO 
FUTHER INFORMATION IS AVAILABLE AT PRESENT TIME. SURFACE PROPER- 
TIES ARE BASED ON DIGS WHICH HAS ALUMINIZED PAINT BUT UNIT CAN BE 
FINISH PER CUSTOMER THERMAL REQUIREMENTS. 

THE REDUNDANT STRAPDOWN INERTIAL MEASUREMENT SYSTEMS IS BEING 

design by Hamilton standard system center 

1690 new BRITAIN AVENUE FARMINGTON, CONN. 06032 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. HAL TAYLOR PHONE 203-677-4081 EXTENSION 2748 

THE REDUNDANT STRAPDOWN IMU IS PRESENTLY IN DEVELOPMENT STAGE. THE 
UNIT WILL USE A DODECAHEDRON STRAPDOWN INERTIAL SYSTEM. AN INTER- 
IM UNIT IS PRESENTLY BEING CONSIDERED COMPOSED OF TWO DIGS IMU 
COUPLED TOGETHER. AT THE PRESENT TIME THERE ARE NO ADDITIONAL 
DETAIL INFORMATION ON THE RSDIMU THE UNIT WILL BE DESIGN FOR A 
SPACE ENVIRONMENT. 


REF. HAMILTON STANOARD DOCUMENT HSER 5421 REDUNDANT STRAPDOWN 
INERTIAL MEASUREMENT SYSTEMS. 
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THERMAL REQUIREMENTS? PHYSICAL CHARACTERISTICS? AND CONSTRAINTS 


AVIONICS SYSTEM 

guidance navigation and control subsystem 

** •«« ■»#««•«#* « * « * «#•»« 0 0 « 0 * * * * « ** « ft ® 0 0 0 0 ft 0 0 » 0 * 0 

IMU 12 SKN-24Q 0 INU SINGER COMPANY 

DESIGN OPERATING CASE TEMPERATURE 218® TO 344 . DEG® K 

< -67 o TO 1 60 o OEG® F ) 

NON-OPERATING AND STORAGE CASE. TEMPERATURE 2 1 1 o TO 368 « DEG® K 

( -80o TO 203 q OEG®, F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 2 1 8 o TO 344® DEG® ft 

- ( -67® TO 160 o DEG® F ) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 218. TO 344® DEG® ft 

( -67 o TO 1 60 o DEG® F ) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 34®3 * WIDTH 19.6 * HEIGHT 18®5 CENTIMETERS 

LENGTH 13.5 * WIDTH 7.7 * HEIGHT ' 7.3 INCHES 

PACKAGE AREA 3338.2 SQ. CENTIMETERS * 517.4 SQ. INCHES 

PACKAGE VOLUME 12435.1 CU. CENTIMETERS * 758.8 CU® INCHES 

CASE MATERIAL ALUMINUM 

CASE HEIGHT 2.7 KILOGRAMS * 6.0 POUNDS 

TOTAL WEIGHT 10.9 KILOGRAMS * 24.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY * 0.90 

INPUT STEADY STATE POWER 150.0 WATTS ** 

300.0 AT 219. DEG? 10.0 AT 297. DEG (WATTS AT DEG. KELVIN) 

300.0 AT "65. DEG ? 10.0 AT 75. DEG (WATTS AT DEG . FAHRENHEIT) 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN ACTIVE * ACTIVE 

* 0 « *00000 0 00 0000 #«**«##«#### 000 000000 0 0 * «■ 0 000 0 0 a « * * 9 0 * * * 0 « « 00 * « * « o 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES ♦PRELAUNCH YES* ASCENT YES* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE INU CONTAINS A FAN AND IS AIR COOLED BY FORCED AIR AND CONDUC 
TXON. UNIT IS DESIGN FOR ARfFRACT USE BUT CAN BE MOOEFIEOFOR 
SPACE ENVIRONMENT. UNIT INCLUDES THE SKC-3000 COMPUTER BUT CAN BE 
FUNCTIONAL WITHOUT COMPUTER. UNIT REQUIRED 2.5 MINUTES TO WARM-UP 
HOWEVER IT IS A FUNCTION OF AVAILABLE POWER FOR HEATERS AND TEMP- 
ERATURE THAT SETS THE WARM-UP PERIOD. UNIT IS PAINTED BLACK BUT 
CAN BE FINISH PER CUSTOMER THERMAL REQUIREMENTS. 

THE SKN-2400 INERTIAL NAVIGATION UNIT IS DESIGN AND BUILT BY 
THE SINGER COMPANY KEAPFOFF DIVISION 
1150 MCBRIDE AVENUE? LITTLE FALLS NEW JERSEY 07424 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR T o R o MAHONEY PHONE 214-252-7423 EXTENSION 

THE SKN-2400 INERTIAL NAVIGATION UNIT(INU) CONSISTS OF THE FOLLOW 
XNG FUNCTIONAL MODULES A 4 GIMBAL INERTIAL PLATFORM e PLATFORM ElE 
CTRONICSq DC/DC POWER SUPPLY? I/O? ADAPTER? BATTERYo CPU AND 
MEMORY* THE CPU AND MEMORY IS THE SKC-3000 COMPUTER® THE INU CAN 
RE MODIFIED TO EXCLUDE THE COMPUTER AND OPERATE AS AN INERTIAL 
MEASURING SYSTEM. UNIT IS IN PRODUCTION AND TESTEO TO M3L-F-5400 
CLASS 2)U UNIT REQUIRE 2 SOURCES OF POWER A 115 Vo 400 HZ PRIME 
POWER AND 26 Vo 400 HZ SYNCHRO EXCITATION. THE ABOVE VARIABLE 
POWER IS BASED ON 2.5 MINUTES WARM-UP FROM -50 DEG C (-65 DEGoF ) 

FOR USE IN AIRCRAFT, FOR SPACE USE LOWER POWER OF 280 WATTS FOR 
LONGER PERIOD OF APPROXIMATlY 15 MINUTES WILL BE REQUIRED FOR WARM 
UPo A DERIVATIVE OFTHTS IMU HAS BEEN SELECTED FOR THE SPACE 
SHUTTLE ORBITEW PROGRAM . 



9 
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thermal requirements? physical characteristics, and constraints 


avionics system 

guidance navigation and control subsystem 

** «»«« «••»***# ««««« «««« •» » «««« «•*« ft * * 

IMU 13 KT-70 IMU SINGER COMPANY 

DESIGN OPERATING CASE TEMPERATURE - 218. TO 34*. DEG. K 

< -67 . TO 160. DEG. F) 

NON-OPERATING AND STORAGE Case TEMPERATURE 218. TO 3**. DEG. K 

( -67. TO 160. DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 218. TO 34*. DEG. K 

< -67. TO 160. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 218. TO 344. DEG. K 

< -67. TO 160. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

package size * length ss.9 * width 27.9 * height 25.4 centimeters 

LENGTH 22.0 * WIDTH 11.0 * HEIGHT 10. 0 INCHES 

package area 7380.6 so. centimeters * 1144.0 so. inches 

PACKAGE - VOLUME 39656.7 CU. ' CENTIMETERS * 2420.0 CU. INCHES 

case material aluminum 

CASE WEIGHT 7.3 KILOGRAMS * 16.0 POUNDS 

TOTAL WEIGHT 26.9 KILOGRAMS * 59.4 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY * 0.90 

INPUT STEADY STATE POWER 112.0 WATTS ** AT 28 VDC AT 10 AMPS MAX 
280.0 AT 218. DEG * 8.0 AT 297. DEG {WATTS AT DEG. KELVIN) 

280.0 AT -67. DEG t 8.0 AT 75. DEG (WATTS AT DEG. FAHRENHEIT) 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN ( ACTIVE * ACTIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT YES* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
The KT-70 IMU IS A 4 GIMBAL SYSTEM it HAS AN ACTIVE COOLING SYSTEM • 
OF HEAT TRANSFER THROUGH COLD PLATE. THE BASIC KT-70 IMU WAS 
BUILT FOR SEVERAL AIRCRAFT PROGRAMS INCLUDING THE A7D/E* fios AND 
P3C IN ADDITION UNIT IS USED ON THE SPAM MISSILE ANO IS UNDER EVAL 
UATION FOR THF SPACE SHUTTLE. UNIT HAS INTERNAL HEATERS THAT WARM 
UP UNIT TO OPERATING TEMPERATURE. UNIT REQUIRE 14 MINUTES FOR 
WARM UP FOR SHUTTLE CONFIGURATION. UNIT IS PAINTED BLACK. 

THE KT-70 IMU IS DESIGN AND BUILT BY 
THE SINGER COMPANY KEARFOFF DIVISION 
1150 MCBRIDE AVENUE ? LITTLE FALLS ? NEW JERSEY 07424 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. T. H. MAHONEY and PHONE 214-252-7423 EXTENSION 

MR. Mo GUBERMAN PHONE 201-256-4000 EXTENSION 5377 

THE KT-70 I MU IS AN OFF-THE SHELF AND IN PRODUCTION UNIT. IT HAS 
QFEN BUILT in BOTH A 3 GIMBAL ANO A 4 GIMBAL SYSTEM. THE ABOVE 
UNIT IS A 4 GXMBALLED IMU. UNIT HAS BEEN PROPOSED FOR AND IS 
UNDER EVOLUTION AT PRESENT FOR THE SPACE SHUTTLE. UNIT HAS BEEN 
BUILT FOR BOTH AIRCRAFT USE SUCH AS A7O/E?Fl05 AND P3C AND MISSILE 
USE SUCH AS THE SRAM. THE KT-70 UTILIZES FORCED AIR COOLING AND 
COLD PLATE CONDUCTION? HOWEVER IT COULD BE MODIFIEO FOR A SPACE 
ENVIRONMENT USING ONLY A PASSIVE THERMAL CONTROL o THE ABOVE DATA 
IS BASED ON CONFIGURATION FOR THE SPACE SHUTTLE PROPOSAL © UNIT 
HAS INTERNAL. HEATERS FOR USE IN WARMING UP UNIT FROM COLD START 
ANO TO MAINTAIN OPERATING TEMPERATURES. THE UNIT WARM UP TIME IS 

basicly a function of available power and temperature* above 

CONFIGURATION LIMITS IS 28 VDC AT 10 AMPS OR 280 WATTS OF POWER. 

REF, BROCHURE PD-365-A KT-70 EQUIPMENT AND SYSTEM CONSIDERATIONS 
FOR NASA APPLICATIONS AND MR ® T . R . MAHONEY LETTER OF 3 OCTOBER 1973 
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THERMAL REQUIREMENTS. PHYSICAL. CHARACTERISTICS* AND CONSTRAINTS 


AVIONICS SYSTEM 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
RG 1 ATM RATE GYROS ' MARTIN MARIETTA CO. P/N 50^3770-13 


DESIGN OPERATING CASE TEMPERATURE 


233. 

TO 

316, 

DEG. 

K 




( 

-40. 

TO 

109, 

DEG. 

E) 

NON-OPERATING 

AND STORAGE case 

TERMPEWATURE 


233. 

TO 

347, 

DEG. 

K 




( 

-40. 

TO 

165, 

DEG. 

E) 

acceptance test temperature requirements 


233. 

TO 

316, 

DEG, 

K 




( 

-40. 

TO 

109. 

DEG . 

E) 

QUALIFICATION 

TEST TEMPERATURE 

REQUIREMENTS 


233. 

TO 

316. 

deg. 

K 




( 

-40. 

TO 

109, 

DEG. 

E) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 30*5 * WIDTH 22.4 * HEIGHT l4„0 CFNT I METERS 

LENGTH 12,0 * WIDTH 8*8 * HEIGHT 5*5 INCHES 

PACKAGE AREA 2836.7 SQ. CENTIMETERS * 440,0 SO. INCHES 

PACKAGE VOLUME 9517*6 CU. CENTIMETERS * 580*8 CO. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 2.3 KILOGRAMS * 5.0 POUNDS 

total weight 5,2 kilograms * 11.5 pounds 

SURFACE PROPERTIES ALPHA = 0.85 . * EMlSSIVITY s 0.85 

INPUT STEADY STATE POWER 23*1 WATTS ** 

10.4 AT 340. DEG* 21.9 AT 316. DEG (WATTS AT DEG. KELVIN) 

10.4 AT 152. DEG* 21.9 AT 110. DEG (WATTS AT DEG. FAHRENHEIT) 
OUTPUT POWER 0.0 WATTS ** 

thermal design PASSIVE * PASSIVE 

physical characteristics and constraints remarks 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT OFF* REENTRY OFF 

mission on-times * shut/tug on* tug/orbit on* tug/pay on 

THE ATM rate GYRO HAS AN INTERNAL PROPORTIONAL HEATER THAT MAIN- 
TAIN The UNIT AT 67.8 ♦ OR - 1 DEG • C ( 1 54 ♦ OR -1 DEGo E). THE 

unit thermal design is passive with radiation and conduction to 

THE SURROUNDING ENVIRONMENT AND MOUNTING STRACTURE. THE UNIT HAS 
A BLACK ANODIZED FINISH BUT CAN BE FINISH PER CUSTOMER THERMAL 

requirements. UNIT is space qualified AND presently OPERATING ON- 
BOARD THE SkYLAB. 

THE ATM RATE GYROS ARE BUILT BY 
MARTIN MARIETTA AEROSPACE ORLANDO DIVISION 
P.O. BOX 5837 ORLANDO FLORIDA 32805 

the data contained herein was obtained from 

MR JAMES WISE PHONE 205-453-3826 EXTENSION 

THE ATM RATE GYRO IS A ONE AXIS RATE GYRO* THREE ( UNITS ARE REQUIR- 
ED TO HAVE COMPLETE ROTATION CAPABILITIES. EACH UNIT IS PACKAGED 
IN A SEPERATE INDIVIDUAL BOX. EACH UNIT IS CONTROLLED TO ITS OWN 

operating temperature range by an internal proportional heater. 

THE GYROS ARE PRESENTLY OPERATING ONBOARD THE SKYLAB. 


REE. ATM EQUIPMENT/ LIST DOCUMENT NUMBER 50M?2y00 
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thermal requirements* physical characteristics* and constraints 


avionics system 

guidance navigation and control subsystem 

ST 1 CT-40I SENSOR B8RC 


DESIGN OPERATING CASE TEMPERATURE 


263. 

TO 

323. 

DEG. 

K 



( 

14. 

TO 

122. 

DEG. 

F ) 

NON-OPERATING AND STORAGE CASE 

TEMPERATURE 


243. 

TO 

333. 

DEG. 

K 



( 

-22. 

TO 

140. 

DEG. 

F ) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


263. 

TO 

323. 

DEG. 

K 



( 

14. 

TO 

122. 

DEG. 

F) 

QUALIFICATION TEST TEMPERATURE 

REQUIREMENTS 


253. 

TO 

333. 

DEG. 

K 



( 

-4. 

TO 

140. 

DEG. 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 30.5 * WIDTH 13.5 * HEIGHT 15*2 CENTIMETERS 

LENGTH 12.0 * WIDTH 5.3 * HEIGHT 6.0 INCHES 

PACKAGE AREA 2160.0 SQ. CENTIMETERS * 334.8 SG. INCHES 

PACKAGE VOLUME 6253.3 CU. CENTIMETERS * 381.6 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 1.4 KILOGRAMS * 3.0 POUNDS 

TOTAL WEIGHT 5.0 KILOGRAMS * 11.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.85 * EMISSIVITY = 0.9 

INPUT STEAOY STATE POWER 5.0 WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

thermal design passive * passive 

***«■«••& »#«■»»**■»******»*#**# «««»»« »«»»»« «««•»« «»«»«««««»«««»««««««»««- 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES** ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG OFF* TUG/ORQ I T InT* TUG/PAY INT 
UNIT HAS NO PREFERRED ORIENTATION BUT REQUIRES ITS BRIGHT OBJECT 
SENSOR TO BE LOCATED NEAR BY TO PROTECT TRACKER FROM BRIGHT LIGHT. 
POWER IS UNDER 3 WATTS FOR REGULATED ♦*-I0 VDC AND ♦S VDC ANO 5 
WATTS FOR 28 VOLTS UNREGULATED. 

UNIT IS OPERATIONAL IN 15 MINUTES. 


#■»■»«*#*■■*« «****■&***#*#***■»■»#■&<»«##■&##*##****#*****•*»■»** «««*** ####### 
THE CT-4.0 1 STELLAR ASPECT SENSOR IS DESIGNED AND BUILT BY 
BALL BROTHERS RESEARCH CORPORATION 
P.0 BOX 1062 80ULDER*C0L0RA00 80302 
THE OATA CONTAINEO HEREIN WAS OBTAINED FROM 

MR DON VANLANDINGHAM PHONE 303-441-4000 EXTENS XON4383 

UNIT IS IN PRODUCTION IT IS USED ON THE SMALL ASTRONOMY SATELLITE 
C EXPECTED FLIGHT 1975 PRUCHASED BY NASA GODDARD. 

UNIT IS BEING PROPOSED FOR SPACE SHUTTLE. 

UNIT FIELD OF VIEW IS 8 DEG BY 8 DEG WITH BRIGHT OBJECT SENSOR 
PROTECTION ANGLE OF 20 DEGREES OFF AXIS. THIS UNIT IS A STRAPDOWN 
ALL ELECTRONICS DEVICE. 


REF.STELLAR ASPECT SENSOR CT-401 BRRC SENSORS NEW PRODUCT INFOR- 
MATION DATA SHEETS. 
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thermal requirements* physical characteristics* and constraints 


avionics system 

guidance navigation and control subsystem 

ft »«««*»«»«-»«««»»«»*« ft «««»«« tf»««ft««ft«««ftftftftft ft* 


ST 2 STAR TRACKER HONEYWELL 

DESIGN OPERATING CASE TEMPERATURE 

non-operating AND storage case temperature 
acceptance test temperature requirements 
qualification test temperature requirements 



263. 

TO 

283, 

DEG. 

K 

( 

14. 

TO 

50. 

DEG. 

F) 


255. 

TO 

303. 

DEG. 

K 

< 

0. 

TO 

85, 

DEG. 

F) 


263. 

TO 

283* 

DEG. 

K 

( 

14. 

TO 

50. 

DEG. 

F) 


263. 

TO 

283, 

OEG. 

K 

{ 

14, 

TO 

50, 

DEG. 

F) 


package shape 
package size * 


package area 
package volume 
CASE MATERIAL 
CASE WEIGHT 

total weight 

SURFACE PROPERTIES 
INPUT STEADY STATE 
OUTPUT POWER 
THERMAL design 


height 

HEIGHT 

* 785 * A SQ. 

* 1570.8 CU. 


CYLINDRICAL 

LENGTH 50*8 * WIDTH 12*7 * 

LENGTH 20.0 * WIDTH 5.0 * 

5067*1 SQ* CENTIMETERS 
25740*7 CU. CENTIMETERS 
ALUMINUM 

.5 KILOGRAMS * 

3.2 KILOGRAMS * 

ALPHA = 0.90 * EMISSIVITY * 

POWER 3.0 WATTS ** 

0. WATTS ** 

PASSIVE * PASSIVE 


0*0 CENTIMETERS 

0*0 inches 

INCHES 

inches 


1.0 POUNDS 

7.0 POUNDS 


0*90 


*ftftftftft*ftftft«*ft»ftftfttt*ftftftftft*ttft**ft*»ftftftftftft«ftttftft***ftftft*ft*ftftftttftftft*ftftft#*# 


physical characteristics and constraints remarks 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES ft SHUT/TUG OFF* TUG/ORBIT INT* TUG/PAY INT 

unit will HAVF a modular component design* and will incoporate a 
PASSIVE THERMAL DESIGN* SURFACE PROPERTIES WILL DEPEND ON CUSTOMER 
THERMAL REQUIREMENTS® 

expected thermal qualification test is 1975 . 

ALL DATA INDICATED ABOVE IS PRELIMINARY ENGINEERING DATA* 


*«*ft*ft#*-&*ftftftftftftft*«**ft#ftft**ft«««ttftttftft**ft**ftft*ftftftftftftftftft*»ftftft**ftftftftft» 

THE DIGITAL STAR TRACKER IS DESIGNED AND BUILT BY 
HONEYWELL RADIATION CENTER 
2 FORBES POAD»LEXXNGTON*MASS 02173 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR IRVING CHABINSKY PHONE 617-562-6222 EXTENSION 

THE DIGITAL STAR TRACKER IS BEING PROPOSED FOR THE SHUTTLE PROGRAM 
UNIT IS IN ENGINEERING DEVELOPMENT AND NO ADDITIONAL INFORMATION 
WERE SUPPLIED DUE TO PRQPR IETERY REASONS* 
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thermal requirements® physical characteristics, and CONSTRAINTS 

avionics system 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
»*ihmhhhm> •&****#**#**»#»**#*###**#*«*# a#****®* 

ST 3 MMQS ITT GILFILLAN 

DESIGN OPERATING CASE TEMPERATURE . 293. TO 323. DEG. K 

( 68. TO 122 • DEG. F) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 289. TO 323. DEG. K 

( 60. TO 122. DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 289, TO 300. OEG. K 

(60. TO 80. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 293. TO 323. DEG. K 

( 68. TO 122, OEG. F) 

PACKAGE SHAPE CYLINDRICAL 

PACKAGE SIZE * LENGTH 38.1 * WIDTH 7.6 * HEIGHT 0.0 CFNTIMETERS 

LENGTH 15,0 * WIDTH 3.0 * HEIGHT 0.0 INCHES 

PACKAGE AREA 2189.0 SQ. CENTIMETERS * 339,3 SQ. INCHES 

PACKAGE VOLUME 6950.0 CU. CENTIMETERS * 424.1 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 3.2 KILOGRAMS * 7.0 POUNDS 

TOTAL WEIGHT 6.8 KILOGRAMS * 15.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER 20. WATTS ** 

OUTPUT POWER 0. WATTS ** 

THERMAL DESIGN PASSIVE *. PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TTMES * SHUT/TUG OFF* TUG/ORBIT INI* TUG/PAY INT 
UNIT IS COLD PLATED WITH APPROX. 75 PERCENT OF COOLING ACHIEVED 

thru mounting flange, unit should be mounted looking out to space. 

IT HAS SEVERAL modes OF OPERATION WITH 20 WATTS STEADY STATE POWER 
MAX POWER FOR ALL MODES AND 13 WATTS MIN POWER FOR ONE MODE. 

UNIT SHOULD BE COUPLED TO A COMPUTER . UN I T IS IN PROTOTYPE STAGE. 

UNIT HAS NOT BEEN QUAL TESTED. EXPECTED COLD PLATE IS 15.6 TO 
37.8 DEG C <60 TO 100 DEG F) WITH QUAL TEST EXCEEDING VALUES. 

THE MULTI-MODE OPTICAL SENSOR IS DESIGNED AND BUILT BY 
ITT GILFILLAN DEFENSE SPACE GROUP 

7821 ORION AVE P.O.BOX 7713 VAN NUYS* CALIFORNIA 91409 

The data contained herein was obtained from 

MR BERNARD GRABUIS PHONE 213-988-2600 EXTENSION 422 

THIS UNIT IS A MULTI-MODE OPTICAL SENSOR IT IS DESIGNED TO HAVE 
SEVERAL MODES OF OPERATION SUCH AS A STAR TRACKER , A UV RADIOMETER, 

A BEACON TRACKERoAND SEVERAL OTHER MODES. IN ADDITION IT IS BEING 
DESIGNED TO BE COUPLED TO THE SCANNING LASER RADAR AND USED AS A 
RENDEZOUS SYSTEM, THE UNIT IS BEING PROPOSED IN IT SEVERAL MODES 
OF OPERATION FOR THE SHUTTLE PROGRAM.BUT AT THIS TIME THERE IS 
NO INDICATION AS TO WHAT MODES THE SHUTTLE IS CONSIDERING. 


REF. ITT GILFILLAN DATA SHEETS ON MMOS 
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THERMAL REQUIREMENTS* PHYSICAL CHARACTERISTICS* AND CONSTRAINTS 


AVIONICS SYSTEM 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
********************************************* 

ST 4 569B STAR TRACKER EMR PHOTOELECTRIC 

DESIGN OPERATING CASE TEMPERATURE 243. TO 318. DEG. K 

( -22* TO 113* DEG* F) 

NON-OPFRATING AND STORAGE CASE TEMPERATURE 218* TO 348. DEG* K 

( “67* TO 167. DEG* F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 243* TO 318. DEG* K 

( -22* TO 113. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 243. TO 318. DEG. K 

( -22. TO 113* DEG. F) 

PACKAGE SMAPF RECTANGULAR 

PACKAGE SIZE * LENGTH 11*4 * WIDTH 15.7 * HEIGHT 9.1 CENTIMETERS 

LENGTH 4.5 * WIDTH 6.2 * HEIGHT 3.6 INCHES 

PACKAGE AREA 857*0 SQ. CENTIMETERS * 132.8 SQ. INCHES 

PACKAGE VOLUMF 1645.9 CU. CENTIMETERS * 100.4 CU* INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT .4 KILOGRAMS * .8 POUNDS 

TOTAL WEIGHT 1.8 KILOGRAMS * 4.0 POUNDS 

SURFACE PROPERTIES ALPHA * 0.90 * EMISSIVITY a 0.90 

INPUT STEADY STATE POWER 3.0 WATTS 

OUTPUT POWER 0. WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

*********************************** ********* ********** ****** ****** 
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG OFF* TUG/OR8I T XNT* TUG/PAY INT 
THE 569B STAR TRACKER DIMENSIONS DO NOT INCLUDE THE OPTICS* THE 
UNIT IS BLACK ANODIZED. REQUIRES APPROX 30 MINUTES TO BE OPERA- 
TIONAL. UNIT HAS NO LIMITATIONS ON MOUNTING LOCATIONS. 

THE 569B USES THE ASCOP 571E-01-14 QUADRANT MULTIPLIER PHOTOTUBE 
WHICH IS 180 GRAMS 9 (.12 LBS) 3.5 CM 0.0 X 10.8 CM LENGTH (1*37 IN 
O.D.X 4.25 LENGTH) AND HAS A STAINLESS STEEL HOUSING. 

UNIT IS SPACE QUALIFIED. COOLING BY CONDUCTION AND RADIATION. 
****************************************************************** 

THE 569B STAR-TRACKING SENSOR IS DESIGNED AND BUILT BY 
EMR PHOTOELECTRIC 

BOX 44 PR INCFTON t NEW JERSEY 08540 

THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR ROBERT WjSNER PHONE 213-822-1441 EXTENSION 

THE 569B STar TRACKING SENSOR ASSEMBLY IS DESIGNED FOR SPACE USE. 

IT FEATURES THE USE OF ASCOP MODEL 571E-01-I4 QUADRANT MULTIPLIER 
PHOTOTUBE. THE 571E PERFORMS THE FUNCTION OF FOUR LIGHT SENSING 
DEVICES IN 4 SINGLE TUBE. THE STAR TRACKER OPERATES FROM VOLTAGE 
OF +20 VDC AND -20 VDC. UNIT IS COMPLETELY SELF-CONTAINED AND 
INCLUDES A SILICON SENSISTOR FOR TEMPERATURE INDICATIONS* 

UNIT IS SPACE QUALIFIED BUT HAS NOT FLOWN. 


REF* ASPECT SENSORS FOR FINE GUIDANCE AND TRACKING SYSTEMS BY EMR 
PHOTOELECTRIC 
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THFRMAL REQUIREMENTS * PHYSICAL CHARACTERISTICS? AND CONSTRAINTS 


avionics system 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 

«««« tt «-»«»««■»«»■»«»«•»» *» «■*■» * ■»«■***■»■» # * 

ST 5 574 STAR CAMERA EMR PHOTOELECTRIC 

DESIGN OPERATING CASE TEMPERATURE 263* TO 313® DEG. K 

( 1 3 o TO 104. DEG. F) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 218. TO 343. DEG. K 

( -67. TO 158. DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 263. TO 313. DEG. K 

( 13. TO 104. OEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 263. TO 313. DEG. K 

( 13. TO 104. OEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 10.2 * WIDTH 15.2 * HEIGHT 30.5 CENTIMETERS 

LENGTH 4.0 * WIDTH 6.0 * HEIGHT 12.0 INCHES 

PACKAGE AREA 1858.1 SQ. CENTIMETERS * 288.0 SO. INCHES 

PACKAGE VOLUME 4719.5 CU. CENTIMETERS * 288.0 CU. INCHES 

CASE MATERIAL MAGNESIUM 

CASE WEIGHT 1.0 KILOGRAMS * 2.1 POUNDS 

TOTAL WEIGHT 5.3 KILOGRAMS * 11.7 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER 4.4 WATTS ** 

OUTPUT POWER 0. WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 

mission on-times * shut/tug off* tug/orbit int* tug/pay int . 

The 574 STAR CAMERA DIMENSIONS DO NOT INCLUDE THE OPTICS. THE UNIT 
SURFACE IS IRIDITE 15. UNIT REQUIRE APPROX 30 MINUTES TO BE OPERA- 
TIONAL. UNIT H4S NO LIMITATIONS ON MOUNTING ORIENTATION IN VEHICLE 
UNIT IS DESIGN FOR SPACE ENVIRONMENT AND IS THERMALLY CONTROLED BY 

radiation and conduction of the heat to the environment and the 

MOUNTING LOCATIONS. UNIT FINISH IS CUSTOMER DEPENDENT. 

******************************************************************* 
THE 574 STAR CAMERA IS DESIGNED AND BUILT 8Y 
EMR PHOTOELECTRIC 

BOX 44 PRINCETON* NEW JERSEY 0Q540 

THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR ROBERT WISNER PHONE 213-822-1441 EXTENSION 

THE 574 STAR CAMERA HAS AN ELECTROSTATIC IMAGE DISSECTOR TUBE. IT 
HAS BEEN DESIGNED AND DEVELOPED AS A SENSOR COMPONENT FOR STAR 
TRACKER SYSTEMS INTENDED TO OPERATE IN BOTH SEARCH AND TRACK MODES 
UNIT IS DESIGN FOR SPACE ENVIRONMENT * AND REQUIRES THREE SOURCES 
OF POWER* A 16 V UNREGULATED 10 V REGULATED AND A -10 V REGULATED 

voltage, unit has a digital output and should be coupleo to the 

VEHICLE COMPUTER. 


REF e BROCHURE*FMR PHOTOELECTRIC STAR CAMERA A DETAILED DESCRIPTION 
OF THE PROPOSAL AS PRESENTED TO MARTIN MARIETTA CORP. BY EMR 

photoelectric 
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thermal requirements* physical characteristics* and constraints 


AVIONICS SYSTEM 

guidance navigation and control subsystem 

•a#**#*#*-*#**'***##*#*#**##* 


ST 6 0 AO star tracker 


BENDIX CORPORATION P/N 2-126798-1 STRAPDOWN 


DESIGN OPERATING CASE TEMPERATURE 


244. 

TO 

311. 

DEG, 

K 




( 

-20. 

TO 

100. 

DEG. 

F) 

NON-OPERATING 

AND STORAGE CASE 

TEMPERATURE 


239. 

TO 

328. 

DEG, 

K 




< 

-30 . 

TO 

130. 

DEG, 

F) 

ACCEPTANCE test TEMPERATURE REQUIREMENTS 


244, 

TO 

311. 

DEG. 

K 




( 

-20 o 

TO 

100. 

DEG. 

F) 

qualification 

TEST TEMPERATURE 

REQUIREMENTS 


244, 

TO 

311. 

OEG, 

K 




( 

-20 . 

TO 

100. 

DEG. 

n 


PACKAGE SHAPE 
PACKAGE SIZF * 

PACKAGE AREA 
PACKAGE VOLUME 
CASE MATERIAL 
CASE WEIGHT 
TOTAL WEIGHT 


HEIGHT 

HEIGHT 


15 

6 


446*0 

60 0 o 0 


rectangular 

LENGTH 3 1 * 7 * WIDTH 20*3 * 

LENGTH 12.5 * WIDTH 8.0 * 

2877*4 SQ* CENTIMETERS 
9832.2 Cl). CENTIMETERS 
ALUMINUM 

.9 KILOGRAMS * 

7.3 KILOGRAMS * 

•SURFACE PROPERTIES ALPHA s 0.70 * EMISSIVITY = 

INPUT STEADY STATE POWER 6. WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

»■»«««#«««»«««#«#««««##«««« «««««« ft «•»•»#«« 


« 2 CENTIMETERS 
.0 INCHES 
SQ , INCHES 
CU. INCHES 


2.0 POUNDS 
16.0 POUNDS 


0.85 


ftftftftftftftftftftftft 


PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG OFF* TUG/ORBIT INT* TUG/PAY IMT 
THE OAO-IV STRAPDOWN STAR TRACKER HAS A PASSIVE THERMAL CONTROL 
HEAT IS REJECTED BY CONDUCTION TO A RADIATION SHIELD HAVING A PER- 
MISSIBLE TEMPERATURE EXCURSION OF -29 TO 38 0EG,C<-20 TO 100 DEG 
F) « NO HEATERS are REQUIRED WITHIN THIS RANGE. UNIT IS HARD 
MOUNTED TO VEHICLE MOUNTING FLANGE . UNIT REQUIRE CLEAR UNOBSTRACT- 
EO VIEW TO OPERATE PROPERLY 

«««« »*»«»««« ft«ftft»«ftft«ft«tt»«ft»«««« »**« »««•»«««««•»« »«»«»«««««»««««*«*« 


THE ORBITING ASTRONOMICAL OBSERVATORY (OAO-IV) STRAPDOWN STAR 
TRACKER IS DESIGN AND BUILT ELY THE BENDIX CORP, NAVIGATION AND 
CONTROL DIVISION TETERBORO* NEW JERSEY 07608. 

THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. JIM TONGF PHONE 201-288-2000 EXTENSION 6111 

THF 0 AO- 1 V STAR TRACKER HAS BEEN DEVELOPED UNDER A CONTRACT WITH 
THE GODDARD .SPACE FLIGHT CENTER AND IS PRESENTLY OPERATING ABOARD 
THE FOURTH FLIGHT OF THE ORBITING ASTRONOMICAL OBSERVATORY. ITS 
MAJOR SUBASSEMBLIES CONSIST OF REFRACTIVE OPTICS* AND IMAGE DISEC- 
TOR PHOTOMULTIPLIER TUBE (FW 143) AND ASSOCIATED PROCESSING ELEC- 
TRONICS. THE UNIT IS A STRAPDOWN STAR TRACKER WITH THE ENTIRE 
SYSTEM IN ONE PACKAGE MOUNTED TO THE VEHICLE MOUNTING FLANGE. 

UNIT HAS SENSORS WHICH ACTIVATE A SHUTTER WHEN THE SUN IS WITHIN 
60 DEGREES OP THE EARTHS EDGE IS WITHIN 25 DEGREES OF THE OPTICAL 
AXIS. UNIT IS SPACE QUALIFIED. 


REF. OPTICAL STELLAR PLANET AND SOLAR TRACKING SENSING DEVICES BY 
THE BENDIX CORP NAVIGATION AND CONTROL DIVISION. APRIL 1973 
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THERMAL REQUIREMENTS? PHYSICAL CHARACTERISTICS? AND CONSTRAINTS 


AVIONICS SYSTEM 

guidance navigation and control subsystem 

ST 7 OMA ATM STAR TRkR* BENDI* CORPORATION P/N-2 125000-3 GIMBAL 


DESIGN OPERATING CASE TEMPERATURE 


247. 

TO 

305. 

DEG. 

K 


< 

-15. 

TO 

90 . 

DEG. 

F) 

non-operating and storage case temperature 


233. 

TO 

328. 

DEG. 

K 


( 

-40. 

TO 

130. 

DEG. 

F) 

ACCEPTANCE test TEMPERATURE REQUIREMENTS 


255. 

TO 

305. 

DEG. 

K 


< 

0. 

TO 

90. 

DEG. 

F) 

QUALIFICATION TE5T TEMPERATURE REQUIREMENTS 


255. 

TO 

305 o 

DEG. 

K 


( 

0. 

TO 

90. 

DEG. 

F) 


PACKAGE SHAPE 
PACKAGE SIZE * 


PACKAGE AREA 
PACKAGE VOLUME 
CASE MATERIAL 
CASE HEIGHT 
TOTAL weight 
SURFACE PROPERTIES 
INPUT STEADY STATE 
10.0 AT 25B, DEG? 
10.0 AT 5® DEG? 
OUTPUT POWER 

thermal DESIGN 


55.9 CENTIMETERS 
22 » 0 INCHES 
SQ. INCHES 
CU • INCHES 


RECTANGULAR 

LENGTH 43 . A- # WIDTH 32.0 * HEIGHT 
LENGTH 17.1 * WIDTH 12.6 * HEIGHT 

11211.1 SO. CENTIMETERS * 1737.7 
77676.6 CU. CENTIMETERS * 4740.1 
ALUMINUM 

2.7 KILOGRAMS * 6.0 POUNDS 

18.1 KILOGRAMS * 40.0 POUNDS 

ALPHA = 0.250 * EMISSIVITY = 0.90 

POWER 8.6 WATTS ** THE ARE 3 HEATERS 
20.0 AT 261. DEG (WATTS AT DEG. KELVIN) 

20.0 AT 10. DEG (WATTS AT DEG. FAHRENHEIT) 
0.0 WATTS ** 

PASSIVE * PASSIVE 


******************** ***#**«•*•»*#•»***#****«• ******************** *■*»** 


physical characteristics and constraints remarks 

NON MISSION ON-TIMES «PRELAUNCH Y£S# ascent off* reentry off 
MISSION On-times * SHUT/TUG OFF * TUG/OR8 1 T INT* TUG/PAY INT 
THE OMA ATM STAR TRACKER IS A GIMBALLED UNIT. THE ABOVE DIMENSIONS 
ARE EXTERIOR LIMITS SEE REF FOR MORE DETAIL DESCRIPTION. UNIT IS 
MARRIED TO aTM STAR TRACKER ELECTRONICS UNIT. UNIT HAS 3 INTERNAL 
HEATERS OF 10 WATTS EACH TWO OF THE HEATERS HAVE SET POINTS OF -23 
.3 TO -15.0 (-9.9 TO 5.0 DEG.F) AND THE THIRD HEATER HAS SET POIN 
OF -15.3 TO -6.7 DEG C (5.5 TO 22.5 DEG.F). UNIT IS THERMALLY ISO 
LATED* PAINTED WHITE? AND HAS- A SUPER INSULA T ION BLANKET COVERING . 
«««« * #*«■****■»«#**•* ********** *»«••»* »«»«*•»«•»««««'»*»« «««»««««« ««««««»« 
THE SKYLAB ATM OMA GIMBALLED STAR TRACKER IS DESIGN AND BUILT 
BY THE BENDlX CORPORATION NAVIGATION AND CONTROL DIVISION 
TETERRORO* NEW JERSEY 07608. 

THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. JIM TONGE PHONE 201-288-2000 EXTENSION 6111 

THE APOLLO TELESCOPE MOUNT (ATM) STAR TRACKER SYSTEM CONSISTS OF 
THE OPTICAL MECHANICAL ASSEMBLY (OMA) AND A STAR TRACKER ELECTRO- 
NICS < STE ) . THE OMA CONSISTS OF A REFRACTIVE TELESCOPE MOUNTED 
IN A DOUBLE GIMBAL SUSPENSION. EACH GIMBAL IS DRIVEN BY A DIRECT 
DRIVE D . C . TOROUER? WITH GIMBAL RATE CONTROL PROVIDED BY D.C. TACH 
OMETERS. THE TELESCOPE HAS A SCANNED FIELD-OF-VIEW OF 1 DEG SQUARE 
AND AN INSTANTANEOUS F IELD-OF-V OF 10 ARC MINUTE SQUARE. A COM- 
BINATION SUN AND EARTH ALBEDO SHADE IS PROVIDED ALLOWING TRACKING 
OF STARS WITHIN 45 DEG OF THE SUN AND 5 OEG OF THE EARTH. THE STAR 
TRACKER ELECTRONICS? SEE STE 1? PROVIDES OTHER FUNCTIONS IN 
SUPPORT OF THE OMA. THE ATM STAR TRACKER IS CAPABLE OF 3 MOOES OF 
OPERATION? MANUAL? SEARCH? AND TRACK. 


REF. OPTICAL STELLAR PLANET AND SOLAR TRACKING SENSING DEVICES BY 
THE BENDI'X CORP® NAVIGATION AND CONTROL DIVISION. APRIL 1973. 
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AND CONSTRAINTS 


avionics system 

guidance navigation and control subsystem 

ST 8 KS“ 1 99 STAR TRKR KOLLSMAN INSTR. GIMBAL UNIT 

DESIGN OPERATING CASE TEMPERATURE 261. TO 294. DEG. K 

( 10. TO 70. DEG. F) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 272. TO 311. DEG. K 

< 30. TO 100. DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 261. TO 294. DEG. K 

< 10. TO 70. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 244. TO 311. DEG. K 

< -20. TO 100. DEG. F) 

PACKAGE SHAPF RECTANGULAR 

PACKAGE SIZE * LENGTH 38,1 * WIDTH 24.1 * HEIGHT 24.1 CENTIMETERS 

LENGTH 15.0 * WIDTH 9,5 * HEIGHT 9.5 INCHES 

PACKAGE AREA 4841.9 SQ. CENTIMETERS * 750.5 SO. INCHES 

PACKAGE VOLUME 22184.0 CU. CENTIMETERS * 1353.7 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 5.4 KILOGRAMS « 12.0 POUNDS 

TOTAL WEIGHT 9.1 KILOGRAMS * 20.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0,20 * EMISSIVITY = 0,75 

INPUT STEADY STATE POWER 8.7 WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

*»«»«»«««»* »*•»»»»*»*** *4mhhhhmmmhhhhhh»*#<hhhhhhmhhhhhhmmhh>******** 
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG OFF* TUG/ORBIT INT* TUG/PAY INT 
THE KS-199 STAR TRACKER WAS BUILT FOR THp MOL PROGRAM. ONE ENGINE” 
ERIN6 MODEL WAS BUILT AND FUNCTIONAL TESTED, THE GIMBAL SENSOR IS 
COUPLED TO AN ELECTRONIC UNIT® THE TRACKER HAS INTERNAL HEATERS 
TOTALING 10 WATTS AND ARE USED FOR FAST WARM UP WHEN UNIT IS BELOW 
-11.8 DEG C CIO DEG. F). THE UNIT THERMAL DESIGN IS PASSIVE WITH 
UNIT THERMALLY ISOLATED FROM MOUNTING* AND COVERED BY SUPER-INSULA 
TION BLANKET TO MAINTAIN PROPER OPERATING TEMPERATURE. 

»»*«■*•»******** ******»#***■»•*»***« ***■*#**# ***•**#*•»** *«»»»«« »»««»««»« 

THE KS-199 GIMBALLED STAR TRACKER IS DESIGN AND BUILT BY 
KOLLSMAN INSTRUMENT CORPORATION 

575 UNDERHILL BOULEVARD * SY05SET , NEW YORK 11791 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR o JAMES CARVELLA PHONE 516-921-4300 EXTENSION 2122 

the KS-199 STAR TRACKER IS A GIMBALLED TWO AXIS STAR TRACKER. IT 
WAS BUILT FOR THE MANNED ORBITING LABORATORY (MOL) PROGRAM AND AT 
THE TIME THE PROGRAM WAS CANCELLED AN ENGINEERING UNIT HAD BEEN 
COMPLETED AND FUNCTIONALLY TESTED . THIS EQUIPMENT HAS SINCE BEEN 
DELIVERED To MR JOE PARKER * S AND E-ASTR-GDA AT MSFC. THE UNIT 
WAS DESIGNED FOR THE APPLICABLE ENVIRONMENTAL SPECIFICATIONS BUT 
HAS NEVER BEEN TESTED, THE KS-199 STAR TRACKER CONSIST OF TWO 
PACKAGES THE OPTICAL GIMBAL STAR TRACKER AND THE STAR TRACKER 
ELECTRONICS UNIT, THE UNIT HAS A SILICON SOLID STATE DETECTOR 
A FIELD OF VIEW OF 1 DEGREE AND A G I MB AL -FREEDOM OF ♦ TO - 30 DEG 
REES ABOUT EACH AXIS. UNIT ACQUISITION TIME IS LESS THAN 1 SECOND. 
THE KS-199 STAR TRACKER CAN BE IMPROVED FROM ITS PRESENT MOL CONFI 
GURAT ION WITH A SAVING IN WEIGHT SIZE AND POWER. 

ref. telephone conversation with mr james carvella of kollsman* 

AND DATA SUMMARY OF THE KS-199 STAR TRACKER DATED MAY 15* 1973 
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and constraints 


AVIONICS SYSTEM 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 

tf#*#*#***##****#*** ##**##*###*«###*«»##««#**# 

STE 1 ATM STE BENDIX CORPORATION P/N 21258-1 (STE) 

OESIGN OPERATING CASE TEMPERATURE 247. TO 329. DEG. K 

( - 15 o TO 132. DEG. F) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 218. TO 343. DEG. K 

( -67. TO 158. DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 255. TO 305. DEG. K 

< 0. TO 90. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 247. TO 329. DEG. K 

< -15. TO 132. OEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 47.0 * WIDTH 34«3 * HEIGHT 15.7 CENTIMETERS 

LENGTH 18.5 * WIDTH 13.5 * HEIGHT 6.2 INCHES 

PACKAGE AREA 5782.6 SQ. CENTIMETERS * 896.3 SQ. INCHES 

PACKAGE VOLUME 25374.5 CU. CENTIMETERS * 1548.4 CU. INCHES 

CASE MATERIAL ALUMINUM' 

CASE WEIGHT 1.8 KILOGRAMS * 4.0 POUNOS 

TOTAL WEIGHT 14.5 KILOGRAMS * 32,0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.70 * FMISSIVITY = 0.85 

INPUT STEADY STATE POWER 15.1 WATTS ** 

OUTPUT POWER 8.6 WATTS ** 

THERMAL DESIGN -PASSIVE * PASSIVE 

«»« * ***»*■»*.*»*** «»»«««««»«»»*««« * » »** ** * ** * ****«■ * » 

PHYSICAL CHARACTERISTICS and constraints remarks 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG OFF* TUG/ORBIT INT* TUG/PAY INT 
THE ATM STAR TRACKER ELECTRONICS (STE) UNIT IS MARRIED TO THE ATM 
OMA GIMBAL STAR TRACKER THE STE IS PAINTED BLACK AND IS DESIGN 
FOR RADIATION AND CONDUCTION COOLING. THE STE UNIT SUPPLIES THE 
STEADY STATE POWER TO THE OMA THE OMA HEATER POWER IS SUPPLIEO 
DIRECTLY OF THE ATM 28 VDC BUS. UNIT IS MOUNTED ON THE ATM RACK 
THERE ARE NO MOUNTING LIMITATIONS OF CABLE LENGTH REQUI REMENTS . 
****************************************** *********** **»#***»******* 
THE ATM STAR TRACKER ELECTRONICS UNIT IS DESIGN AND BUILT BY 
THE BENDIX CORPORATION NAVIGATION AND CONTROL DIVISION 
TETER80R0* NEW JERSEY 07608 

THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR, JIM TONGF PHONE 201 -288-2000 EXTENSION 6111 

THE ATM STAR TRACKER ELECTRONICS UNIT IS PART OF THE ATM STAR 
TRACKER SYSTEM THAT WAS BUILT FOR NASA MSFC AND IS ONBOARD THE 
SKYLAB. THE ATM STAR TRACKER SYSTEM CONSIST OF TWO PACKAGES A OMA 
- OPTICAL MECHANICAL ASSEMBLY AND A STE-STAR TRACKER ELECTRONICS. 

THE OMA CONSIST OF A REFRACTIVE TELESCOPE MOUNTED IN A DOUBLE GIM- 
BAL SUSPENSION. THE STE UNIT INCLUDES THE 28 VDC POWER SUPPLY? 

SERVO AMPLIFIERS? OIGITAL LOGIC UNIT? ENCODER PROCESSING ELECTRO- 
NICS? TELEMTRY AND other FUNCTIONS. THE STE SUPPLIES THE POWER TO 
THE OMA IT DOES NOT SUPPLY THE POWER TO THE- THREE OMA HEATERS? THE 
THREE HEATERS RECEIVE THEIR POWER TO MAINTAIN THE OMA IN ITS TEMP- 
ERATURE RANGE DIRECTLY FROM THE ATM POWER SUPPLY BUS. 


REF. OPTICAL STELLAR PLANET AND SOLAR TRACKING SENSING DEVICES BY 
THE BENDIX CORPo? NAVIGATION AND CONTROL DIVISION. APRIL 1973, 
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THERMAL requirements? physical characteristics, and constraints 


AVIONICS SYSTEM 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 

STE 2 KS-199 STAR TRKR KOLLSMAN INSTR. ELECTRONIC UNIT 

DESIGN OPERATING CASE TEMPERATURE 2bl« TO 294. DEG. K 

( 10a TO 7 0 « DEG. F> 

N0N~0PERATING AND STORAGE CASE TEMPERATURE 27 2. TO 311. DEG. K 

< 30» TO 100. DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 261. TO 294. DEG. K 

< 10. TO 70. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 244. TO 311. DEG. K 

< -20 . TO 100o DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 21.8 * WIDTH 17.8 * HEIGHT 20.3 CENTIMETERS 

LENGTH 8.6 * WIDTH 7.0 * HEIGHT 8,0 INCHES 

PACKAGE AREA 2387.1 SQ. CENTIMETERS * 370.0 SQ. INCHES 

PACKAGE VOLUME 7892.0 CU. CENTIMETERS * 481.6 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 2.3 KILOGRAMS * 5.0 POUNDS 

TOTAL WEIGHT 4.5 KILOGRAMS * 10.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.20 * EMISSIVITY = 0.75 

INPUT STEADY STATE POWER 14.3 WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

****************************************** *** , ** 4 *** **************** 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT OFF* REENTRY OFF 

mission on-timfs * shut/tug off* tug/orbit int* tug/pay int 
THE KS-199 STAR TRACKER WAS BUILT FOR THE MOL PROGRAM, ONE ENGINE- 
ERING MODEL WAS BUILT AND FUNCT I ONALY TESTED. THE ELECTRONIC UNIT- 
IS COUPLED TO THE STAR TRACKER OPTICS. THE UNIT IS DESIGNED FOR 
SPACE ENVIRONMENT BUT THE ABOVE TEMPERATURE IS BASED ON THE OPTICS 

unit, the electronic unit was placed inside the mol. the unit is 

DESIGN WITH A PASSIVE THERMAL CONTROL OF RADIATION AND CONDUCTION 
TO THE VEHICLE ENVIRONMENT. 

* * ****** *#«*### * 

THE KS-199 STAR TRACKER ELECTRONICS IS DESIGN AND BUILT BY 
KOLLSMAN INSTRUMENT CORPORATION 

575 UNDERHILL BOULEVARD, SYOSSET, NEW YORK 11791 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. JAMES CARVELLA PHONE 516-921-4300 EXTENSION 2122 

THE KS-199 STAR TRACKER IS A GXMBALLED TWO AXIS STAR TRACKER. THE 
UNIT WAS BUILT FOR THE MANNED ORBITING LABORATORY (MOL) PROGRAM « 

AND AT THE TIME THE PROGRAM WAS CANCELLED AN ENGINEERING UNIT HAD 
BEEN COMPLETED AND FUNCTIONALLY TESTED. THIS EQUIPMENT HAS SINCE 
BEEN DELIVERED TO MSEC. THE UNIT WAS DESIGNED FOR THE APPLICABLE 
ENVIRONMENT SPECIFICATIONS RUT HAS NEVER BEEN TESTED* THE KS-199 
STAR TRACKER CONSIST OF A GIMBAL OPTICAL STAR TRACKER AND A STAR 
TRACKER ELECTRONICS UNIT. THE ELECTRONIC UNIT IS MOUNTED INTERNAL 
TO THE VEHICLE AND IS NOT EXPOSED TO THE SAME EVNIRONMENT THAT THE 
OPTICS UNIT IS EXPOSED TO. THE TEMPERATURE RANGE INDICATED ABOVE 
ARE THE OPTICS LIMITS. THE ELECTRONICS UNIT HAS A DIGITAL OUTPUT. 

THE KS-199 STAR TRACKER CAN BE IMPROVED FROM ITS PRESENT MOL CONFI 
GURATION WITH A SAVING IN weight, size AND power. 

REF , TELEPHONE. CONVERSATION WITH MR JAMES CARVELLA OF KOLLSMAN AND 
DATA SUMMARY OF THE KS-199 STAR TRACKER DATED MAY 15, 1973. 
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avionics system 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 

HS 1 HORIZON SENSOR QUANTIC INDUSTRIES MODEL 5079 

DESIGN OPERATING CASE TEMPERATURE 255. TO 339. DEG© K 

( 0© TO 150© DE6© F ) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 233© TO 339© DEG. k 

< - AO © TO 150© DEG© F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 275© TO 339© DEG© K 

( 35© TO 150© DEG© F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 255© TO 339© DEG© K 

< 0© TO 150© DEG, F> 

PACKAGE SHAPE CYLINDRICAL 

PACKAGE SIZE * LENGTH 20©1 * WIDTH 10.2 * HEIGHT 0.0 CENTIMETERS 

LENGTH 7.9 * WIDTH 4.0 * HEIGHT 0.0 INCHES 

PACKAGE AREA 1929.5 SQ© CENTIMETERS * 299.1 SG. INCHES 

PACKAGE VOLUME 6507.3 CU© CENTIMETERS * 397.1 CU© INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 1.4 KILOGRAMS * 3.0 POUNDS 

TOTAL WEIGHT 3.2 KILOGRAMS « 7.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.20 * EMISSIVITY s 0.05 

INPUT STEADY STATE POWER 1.6 WATTS ** 

OUTPUT POWER 0. WATTS ** 

- THERMAL DESIGN PASSIVE * PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREl AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG OFF* TUG/ORBIT INT* TUG/PAY INT 
THE 5079 MODEL IS THERMALLY ISOLATED FROM CONDUCTION AND RADIATION 
IT HAS AN NCR-2 MULTILAYERS SUPER INSULATION ALUMINIZED MYLAR 
BLANKET WHICH COVERS THE TOTAL UNIT WITH THE EXCEPTION OF THE 
OPTICS. UNIT HAS NO CABLE LIMITATION, UNIT SHOULD BE MOUNTED IN THE 
VEHICLE WHERE THERE ARE NO STRUCTURAL INTERFERENCE WITH THE OPTICS 
VIEW. THIS UNIT IS SPACE QUALIFIED AND HAS FLOWN ON SEVERAL SPACE 
• VEHICLES© CONTRACT AGENCY IS SAMSO© 

«»« »«*»»«»»«» ««««-«««« «« «««»«»»«•»« 

THE SYNCHRONOUS ALTITUDE? ST ATIC INFRARED HORIZON SENSOR MODEL 
5079 IS DESIGN AND BUILT BY QUANTIC INDUSTRIES * INC® 

999 COMMERCIAL ST©, SAN CARLOS ^CALIFORNIA 94070 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR SCOTT V. SWETNAM PHONE 415-591-9411 EXTENSION 

THE 5079 HORIZON SENSOR IS A COMPLETELY STATIC SYSTEM THAT OPER- 
ATES ON THE RADIATION-BALANCE PRINCIPLE. THE UNIT IS DESIGNED FOR 
EARTH-ORBITING SATELLITES OPERATING AT SYNCHRONOUS AND NEAR SYN- 
CHRONOUS ALTITUDE © THIS SENSOR HAS BEEN QUALIFIED FOR SPACE EN- 
VIRONMENT AND HAS FLOWN ON SEVERAL SAMSO VEHICLES. UNIT IS IN 
PRODUCTION AND CAN BE MODIFIED TO ALLOW OPERATION IN A SMALL 
ALTITUDE Range AROUND any SELECTED NOMINAL ALTITUDE from 279 TO 
112000 KM <150 -TO 60000 NM I ) . THE ENTIRE SENSOR * INCLUDING POWER 
SUPPLY, ELECTRONICS, AND FULL EMI PROTECTION? IS CONTAINED IN ONE 
COMPACT PACKAGE. THE SENSOR INPUT POWER IS BY A SINGLE CABLE AND 
A 29 VDC SOURCE© 


REF*ETD-2-25L TECHNICAL DESCRIPTION OF A HIGH- ACCURACY , SYNCHRONOUS 
ALTITUDE? STATIC? INFRARED HORIZON SENSOR 1 DEC. 1972© 
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THERMAL REQUIREMENTS* PHYSICAL CHARACTERISTICS* AND CONSTRAINTS 


avionics system 

guidance navigation and control subsystem 
* * ««««« «««* ■»***«*■» « *■&■&•»«■***■»****■«■*•»*«■ #. «» *«•« ** 

HS ? HORIZON SENSOR 8ARNES ENGR . CO. MODEL 13-159 


DESIGN OPERATING CASE TEMPERATURE 


255® 

TO 

333. 

DEG. 

K 



< 

0 o 

TO 

140. 

DEG. 

F) 

NON-OPERATING AND STORAGE CASE 

TEMPERATURE 


239. 

TO 

347. 

DEG. 

K 



( 

-30 o 

TO 

165. 

DEG. 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


255. 

TO 

333. 

DEG. 

K 



( 

0. 

TO 

140. 

DEG. 

F) 

QUALIFICATION TEST TEMPERATURE 

REQUIREMENTS 


255® 

TO 

333. 

DEG. 

K 



( 

0. 

TO 

140. 

DEG. 

F) 


PACKAGE SHAPE CYLINDRICAL 

PACKAGE SIZE * LENGTH 15.0 * WIDTH 9*1 * HEIGHT 0.0 CENTIMETERS 

LENGTH 5® 9 * WIDTH 3.6 * HEIGHT 0 o 0 INCHES 

PACKAGE AREA 1386.4 SQ» CENTIMETERS * 214.9 SQ, INCHES 

PACKAGE VOLUME 3936.5 CU. CENTIMETERS * 240*2 CU® INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT *8 KELOGRAMS * 1*8 POUNDS 

TOTAL WEIGHT 3.4 KILOGRAMS * 7.5 POUNDS 

•SURFACE PROPERTIES ALPHA = 0.35 * EMISSIVITY = 0.50 

INPUT STEADY STATE POWER 6.0 WATTS ** PER UNIT 
OUTPUT POWER 0. WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 

mission on-times * shut/tug off* tug/orbit int* tug/pay int 

FOR TUG Two HORIZON SENSORS ARE REQUIRED TO ENABLE PITCH AND ROLL 
SENSING THE 2 SENSORS ARE IDENTICAL AND ARE COUPLED TO A COMMON 
POWER SUPPLY UNIT. CONDUCT I ON IS THRU BOTTOM FLANGE. 

THE TWO SENSORS ARE REQUIRED TO BE POSITIONED SUCH THAT THEIR SCAN 
CONES INTERSECT AT THE EARTH DISC CENTER WITH A HALF CONES ANGLE 
OF 55 DEGREES. 

UNIT IS OPERATIONAL IN ? MINUTES FROM POWER ON. 

♦ IHHUmMHHtttttttttflttiUtfrlHHHHHHHHHHHUHHHHHHHHHHHHUHHHHHUHJft#####*###*### 

THE model 13-159 HORIZON SENSOR IS DESIGNED AND BUILT BY 
BARNES ENGINEERING COMPANY 

30 COMMERCE ROAD STANFORD CONNECTICUT 06904 
THE DATA CONTAINED HEREIN WAS 08TAINED FROM 

MR SY SPIELBERGER PHONE 203-348-5381 EXTENSION 

THIS HORIZON SENSOR IS AN OFF-THE-SHELF INSTRUMENT THE SENSOR WAS 
DEVELOPED ANO QUALIFIED FOR ENGINS MATRA FOR ESRO ON THE TDl/A 

satellite program it was successfully launched march 1972 from 
VANOENBERG on a ONE YEAR ORBITAL MISSION. THE 13-159 SENSOR IS A 
CONICAL SCAN INSTRUMENT WITH A FULL SCALE CONE OF 110 DEGREES. 

THE UNIT CONSIST OF 2 SENSORS UNITS AND A SEPARATE POWER SUPPLY* 

THAT IS connected TO THE SENSORS BY MEANS OF CABLE. THE POWER 
SUPPLY CONVERTS 16 VDC TO VARIOUS AC AND DC VOLTAGES REQUIRED BY 
THE SENSORS* THE POWER SUPPLY HAS A 15 WATTS INPUT POwER SORCE. 

UNIT CASE IS I RID! TED ALUMINUM BUT CAN BE PAINTED PER CUSTOMER 
THERMAL REQUIREMENTS. 


REF.BEC-3855-DR-01 DESIGN REPORT AND DESCRIPTION OF THE MODEL 
13-159 HORIZON SCANNER ASSEMBLY ( HSA ) MARCH 1969. 
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thermal requirements* physical characteristics* and constraints 


avionics system 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 


HS 3 LANS LASC 

DESIGN OPERATING CASE TEMPERATURE 

NON-OPERATING AND STORAGE CASE TEMPERATURE 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 



244. 

TO 

336. 

DEG. 

K 

< 

-20. 

TO 

145* 

OEG. 

F) 


228. 

TO 

339* 

DEG* 

K 

{ 

-50. 

TO 

150 * 

OEG. 

F) 


244. 

TO 

336. 

DEG. 

K 

< 

-20. 

TO 

145* 

DEG. 

F> 


244. 

TO 

336. 

DEG, 

K 

( 

-20. 

TO 

145. 

DEG. 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 15*2 * WIDTH 
LENGTH 6*0 * WIDTH 


15*2 * HEIGHT 
6.0 * HEIGHT 


PACKAGE AREA 
PACKAGE VOLUME 
CASE MATERIAL 
CASE WEIGHT 

TOTAL weight 

SURFACE PROPERTIES 
INPUT STEADY STATE POWER 
OUTPUT POWER 

thermal design 


1083.9 SO. CENTIMETERS * 168.0 SO 

2359.7 CU, CENTIMETERS * 144.0 CU 

ALUMINUM 

*2 KILOGRAMS * .5 POUNDS 

1.5 KILOGRAMS * 3.3 POUNDS 

ALPHA = 0.90 * EMISSIVITY = 0.90 

3.1 WATTS **PER HEAD 
0. WATTS ** 

PASSIVE * PASSIVE 


10.2 CENTIMETERS 
4.0 INCHES 
INCHES 
INCHES 




PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT OFF* REENTRY OFF 
mission on-times * shut/tug off* tug/orbit int* tug/pay int 
UNIT IS CONTAINED IN A SINGLE PACKAGE PER AXIS. FOR TWO AXIS 
SENSING TWO HEADS ARE REQUIRED. 

THE UNIT IS PAINTED BLACK ANODIZED ALUMINUM * BUT CAN BE PAINTED PER 

customer thermal requirements. 

NO LIMITATIONS ON UNIT MOUNTING LOCATION OR CABLE LENGTH. 


THE LOW ALTITUDE HORIZON SENSOR IS DESIGNED AND BUILT BY 
LOCKHEED MISSILES AND SPACE COMPANY 
SUNNYVALF* CALIFORNIA 94088 

THF DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR RICHARD H. ANDERSON PHONE 408-742-6362 EXTENSION 

THE LAHS IS A LOW ALTITUDE HORIZON SENSOR WITH THE NOMINAL ALTIT- 
UDE OF 835 KILOMETER PER OPTICAL SYSTEM SET UP. EACH UNIT IS CON- 
TAINED IN A SINGLE PACKAGE . SINGLE UNIT WILL DETERMINE VEHICLE 
ATTITUDE IN ONE AXIS. FOR TWO AXIS SENSING*2 HEADS ARE REQUIRED AND 
FOR FULL REDUNDANCY A THIRD HEAD * AND SWITCHING CIRCUITRY IS 
REQUIRED a THIS UNIT IS 5PACE QUALIFIED. IT IS A 3-AXIS STRAPDOWN 
off-the-shelf HORIZON SENSOR. 


REF. DATA SHEETS < LAHS ) LOW ALTITUDE HORIZON SENSOR BY LOCKHEED 
MIS5ILES AND SPACE COMPANY. 
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thermal requirements* physical characteristics* and constraints 
avionics System 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 




HS 4 NOHS LMSC 

DESIGN OPERATING CASE TEMPERATURE 

NON-OPERATING AND STORAGE CASE TEMPERATURE 

ACCEPTANCE test TEMPERATURE REQUIREMENTS 

QUALIFICATION test temperature requirements 



244, 

TO 

336® 

DEG® 

K 

( 

-20, 

TO 

145® 

DEG® 

F) 


228 o 

TO 

339® 

DEG. 

K 

( 

-50, 

TO 

150® 

DEG® 

F) 


244 e 

TO 

336® 

DEG® 

K 

< 

-20, 

TO 

145® 

DEG. 

F) 


24 4® 

TO 

336 « 

DEG, 

K 

( 

-20® 

TO 

145® 

DEG® 

F) 


PACKAGE SHAPE 
PACKAGE SIZE * 

PACKAGE AREA 
PACKAGE VOLUME 
CASE MATFRIAL 
CASE WEIGHT 

total weight 

SURFACE PROPERTIES 


rectangular 

length I 0 o 2 * WIDTH 10*2 * 

LENGTH 4,0 * WIDTH 4 e 0 * 

1 238 © 7 $G. CENTIMETERS 
2621,9 CUo CENTIMETERS 

aluminum 

•2 KILOGRAMS * 

1,8 KILOGRAMS » 


HEIGHT 
HEIGHT 

* 192,0 SQ. 

* 160,0 CU« 


25*4 CENTIMETERS 
10, 0 INCHES 
INCHES 
INCHES 


,5 POUNDS 
4,0 POUNDS 


ALPHA = 0*90 * EMISSIVXTY = 0,90 


INPUT STEADY STATE POWER 3,5 WATTS ** 
OUTPUT POWER 0 * WATTS ** 

thermal design passive * passive 


PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG OFF* TUG/ORB It INT* TUG/PAY INT 
UNIT IS BLACK ANODIZED BUT CAN BE PAINTED PER CUSTOMER THERMAL 
REQUIREMENTS, MAJORITY OF COOLING IS BY RADI ATOON WITH VERY LITTLE 
THRU CONDUCTION, NO LIMITATIONS ON MOUNTING LOCATION OR CABLE 
LENGTH. 


THE NULL OPERATING HORIZON SENSOR (NOHS) IS DESIGNED AND BUILT 
BY LOCKHEED MISSILES AND SPACE COMPANY 
SUNNYVALE * CALIFORNIA 94088 

THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR RICHARD H ANDERSON PHONE 400-742-6362 EXTENSION 

THE NOHS IS DESIGNED FOR CONTROL OF SATELLITE IN SYNCHRONOUS ORBIT 
UNIT IS COUPLED TO A DIGITAL COMPUTER, INPUT POWER IS FROM A 
28VDC UNREGULATED SOURCE , THE UNIT IS SPACE QUALIFIED, 

IT IS AN OFF-THE-SHELF HORIZON SENSOR FOR 3 AXIS STABJLZED 
SYNCHRONOUS ORBIT SATELLITES, 


REF .DATA SHEETS (NOHS) NULL OPERATING HORIZON SENSOR BY LOCKHEED 
MISSILES AND SPACE COMPANY „ 
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THERMAL requirements? physical characteristics? and constraints 


avionics system 

guidance navigation and control subsystem 


HS 5 DSHS 


LMSC 


DESIGN OPERATING CASE TEMPERATURE 


244 . 

TO 

336. 

DEG. 

K 


( 

-20. 

TO 

1 4 5 © 

DEG. 

F) 

NON-OPERATING and storage case temperature 


228. 

TO 

339. 

DEG. 

K 


( 

“50 . 

TO 

150, 

DEG, 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


244. 

TO 

336. 

DEG. 

K 


( 

“20, 

TO 

145, 

DEG. 

F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 


244. 

TO 

336. 

DEG. 

K 


( 

-20. 

TO 

145. 

DEG. 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 24*1 * WIDTH 23.6 * HEIGHT 8 

LENGTH 9.5 * WIDTH 9,3 * HEIGHT 3 

PACKAGE AREA 1989.0 SQ. CENTIMETERS * 308.3 

PACKAGE VOLUME 5067.3 CU, CENTIMETERS * 309.2 

CASE MATERIAL ALUMINUM 

CASE WEIGHT .5 KILOGRAMS * 1.0 POUNDS 

TOTAL WEIGHT 4 o 1 KILOGRAMS * 9.0 POUNOS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER 14. WATTS ** 

OUTPUT POWER 0. WATTS ** 

thermal design PASSIVE * PASSIVE 


o 9 CENTIMETERS 
.5 INCHES 
SO. INCHES 
CUo INCHES 


*************** *<►**«* «»#« «»»«*«»«««»*#»•<»«»#»»#«•»« »«#»«««»#« «««#»»»« 
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 

mission on-times * shut/tug off* tug/orbit int* tug/pay int 

UNIT IS BLACK ANODIZED BUT CAN BE PAINTED PER CUSTOMER THERMAL 
REQUIREMENTS. UNIT IS DESIGNED FOR COOLING BY RADIATION AND 
CONDUCTION. 

NO LIMITATIONS ON MOUNTING LOCATIONS OR CABLE LENGTH. 


THE DUAL SCAN HORIZON SENSOR IS DESIGNED AND BUILT BY 
LOCKHEED MISSILES AND SPACE COMPANY 
SUNNYVALE * CALIFORNIA 94088 

THE DATA CONTAINED HEREIN WAS OBTAINEO FROM 

MR RICHARD H ANDERSON PHONE 408-742-6362 EXTENSION 

THE DUAL SCAN HORIZON SENSOR (DSHS) IS AN INFRARED SCANNING 
HORIZON SENSOR FOR USE ON 3-AXIS STABILIZED SYCHRONOUS ORBIT 
SATELLITE. THE OSAS COVERS AN ALTITUDE RANGE FROM 20800 TO 42500 
KILOMETERS. THE DSAS HAS BOTH ANALOG AND DIGITAL OUTPUTS© INPUT 
POWFR IS FROM A 28 VOLTS UNREGULATED SOURCE. THE DSAS IS FULLY 
QUALIFIED AND IS IN FLIGHT UNIT PRODUCTION. 


REF © DATA SHEETS DUAL SCAN HORIZON SENSOR (DSAS ) BY LOCKHEED 
MISSILES AND SPACE COMPANY . 
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thermal requirements* physical characteristics, and constraints 


. avionics system 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
********************************************* 

HS 6 MOD a I V HORIZON SYS QUANTIC INDUSTRIES 

DESIGN OPERATING CASE TEMPERATURE 255-. TO 339* DEG. K 

( 0. TO 150 o DEG. P) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 236 ® TO 339. DEG. K 

{ -35. TO 150. DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 255. TO 328. DEG. K 

< 0. TO 130 . DEG. F ) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 255. TO 328. DEG. K 

( 0. TO 130. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 19.3 * WIDTH 19.8 * HEIGHT 18.0 CENTIMETERS 

LENGTH 7 o 6 * WIDTH 7.8 * HEIGHT 7.1 INCHES 

PACKAGE AREA 2175.7 SO. CENTIMETERS * 337.2 SO. INCHES 

PACKAGE VOLUME 6897.1 CU. CENTIMETERS * 420.9 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 1,6 KILOGRAMS * 3.5 POUNDS 

TOTAL WEIGHT 3.4 KILOGRAMS * 7.5 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * E'MISSIVITY = 0.90 

INPUT STEADY STATE POWER 10.0 WATTS **4TRKS 2.5 
OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

****************************************************************** 
physical characteristics and constraints remarks 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TTMES * SHUT/TUG OFF* TUG/ORBIT INT* TUG/PAY INT 
THE MOD IV SFNSOR IS COMPOSED OF 4 TRACKERS AND 1 ELECTRONIC UNIT 
EACH OF THE TRACKERS IS FINISHED WITH BLACK ANODIZE ALUMINUM. EACH 
TRACKER APPROX POWER STEADY STATE IS 2.5 WATTS, TOTAL AVERAGE 
POWER CONSUMPTION IS 25 WATTS. ALLOWABLE CABLE LENGTH IS AT LEAST 
6.25 METERS (20 FT). THE ABOVE UNIT IS A REDESIGNED AND REPACKAGED 
MOD IV HORIZON SENSOR THAT WAS SPACE FLOWN ON A SAMSO VEHICLE IN 
1970. THE NEW MODIFIED MOD IV IS BUILT FOR SAMSO. 
****************************************************************** 
THE MOO IV HORIZON SENSOR IS DESIGN AND BUILT BY 
QUANTIC INDUSTRIES INC. 

999 COMMERCIAL ST., SAN CARLOS, CALIFORNIA 94070 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR SHELDON KNIGHT PHONE 415-591-9411 EXTENSION 

THE MOD IV HORIZON SENSOR IS A STATIC, HIGH- ACCURACY 9 HIGH RELI- 
ABILITY FULLY REDUNDANT HORIZON SENSOR SYSTEM. THE UNIT COMPOSED 
OF 4 HORIZON TRACKER AND 1 CENTRAL ELECTRONIC UNIT. THIS UNIT WAS 
DEVELOPED FOR SAMSO PROGRAM AND WAS SPACE FLOWN IN JULY 1970. THE 
ABOVE DATA IS ON A NEW REDESIGNED MOD IV HORIZON SENSOR. THIS NEW 
MOO IV UNIT IS BEING DEVELOP AND BUILT FOR SAMSO AND WILL BE SPACE 
FLOWN IN THE SPRING OF 1974 e THE UNIT IS DESIGN WITH A PASSIVE 
THERMAL CONTROL OF INSULATION BLANKET FOR THE CEU AND CONDUCTION / 
RADIATION FOR THE TRACKERS. THIS UNIT CAN BE MODIFIED TO USE LESS 
THAN 4 TRACKERS BUT REDUNDANT CAPABILITY WOULD NOT BE AVAILABLE. 


REF.ETD-3218 QUANTIC INDUSTRIES MOD IV HORIZON SENSOR SYSTEM DATED 
30 APRIL 1970 AND DATA SHEET ON NEW MOD IV HORIZON SENSOR. 
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THERMAL REQUIREMENTS* PHYSICAL CHARACTERISTICS, AND CONSTRAINTS 

AVIONICS SYSTEM 

guidance navigation and control subsystem 
*#*****##*###*##**#*******#**************** * * 

HSE 1 POWER SUPPLY H.S. BARNES ENGR . CO. MODEL 13-159 

DFSIGN OPERATING CASE TEMPERATURE ' . 255. TO 333* DEG. K 

( Oo TO 140. DEG. F> 

NON-OPERATING AND STORAGE CASE TEMPERATURE 239 a TO 347 . DEG. K 

( -30. TO 165 . DEG . F> 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 255. TO 333. DEG. K 

( Oo TO 140. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 255. TO 333. DEG. K 

( 0. TO 140. DEG. F > 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 15.2 * WIDTH 7.6 * HEIGHT 10.2 CENTIMETERS 

LENGTH 6.0 * WIDTH 3.0 * HEIGHT 4.0 INCHES 

PACKAGE AREA 696.8 SQ. CENTIMETERS * 108.0 SG. INCHES 

PACKAGE VOLUME 1179.9 CU. CENTIMETERS * 72.0 CU. INCHES 

CASE MATFHIAL ALUMINUM 

CASE WEIGHT .4 KILOGRAMS * .9 POUNDS 

TOTAL WEIGHT 1.3 KILOGRAMS * 2.8 POUNDS 

SURFACE PROPERTIES ALPHA = 0.350 * EMISSIVITY a 0.500 

INPUT STEADY STATE POWER 15.0 WATTS **FOR T WO SENSORS 
OUTPUT POWER 12. WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

****************************************************** ************ 
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG OFF* TUG/ORBIT INT* TUG/PAY INT 
UNIT IS MARRIED TO THE HORIZON SENSOR MODEL 13-159. 

POWER SUPPLY UNIT WILL REQUIRE MODIFICATION TO BE COUPLED TO 
TWO SENSORS. UNIT INPUT POWER LEVEL IS BASED ON DOUBLING THE 
POWER SUPPLY UNIT ASSOCIATED WITH ONE HORIZON SENSOR POWER SUPPLY 
THE SINGLE SENSOR POWER SUPPLY HAS A 7.5 WATTS INPUT STEADY STATE 
POWER. 

CONDUCTION IS THRU BOTTOM MOUNTING PLATE. 
****************************************************************** 
THE MODEL 13-159 HORIZON SCANNER ASSEMBLY IS DESIGNED AND BUILT 
BY BARNES ENGINEERING COMPANY. 

30 COMMERCE ROAD STAMFORD CONNECTICUT 06904 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR SY « C. SPIEL BERGER PHONE 203-348-5381 EXTENSION 

the power supply unit is off-the-self instrument that was 

DEVELOPED AND QUALIFIED FOR ENGINS MATRA FOR ESRO ON THE T01/A 
SATELLITE PROGRAM. IT WAS SUCCESSFULLY LAUNCHED MARCH 1972 FROM 
VANDENBERG ON A ONE YEAR ORBITAL MISSION. SOME REDESIGN WILL BE 
REQUIRED FOR POWER SUPPLY UNIT TO ACCOM AOATE THE TWO UNIT SENSORS. 
THE POWER SUPPLY CONVERTS 16 VDC INPUT INTO THE VARIOUS AC AND DC 
VOLTAGES REQUIRED BY THE SENSORS. UNIT IS CONNECTED TO THE SENSORS 
BY MEANS OF CABLES. UNIT CASE IS IRIDETE ALUMINUM BUT CAN BE 
PAINTED PER CUSTOMER THERMAL REQUIREMENTS. IF UNIT REQUIRE ACTUAL 
PITCH AND ROLL COMPUTATION CIRCUITS TO BE PROVIDED INTERNAL TO 
INCHES AND WEIGHT INCREASED TO 8 POUNDS. 

package unit size will be increased to approximately io by 4 by 3 


REF.BEC-3855-OR-01 DESIGN REPORT AND DESCRIPTION OF THE MODEL 
13-159 HORIZON SCANNER ASSEMBLY {HSA> MARCH 1969 
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thermal requirements? physical characteristics? and constraints 
AVIONICS system 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
HSE 2 MOD IV HORIZON CEU QUANTIC INDUSTRIES 


DESIGN OPERATING CASE TEMPERATURE 


265. 

TO 

339. 

DEG. 

K 


( 

Qo 

TO 

150. 

OEG. 

F) 

non-operating and storage case temperature 


236. 

TO 

339. 

DEG. 

K 


( 

-35. 

TO 

150. 

DEG. 

F) 

acceptance test TEMPERATURE REQUIREMENTS 


255. 

TO 

328. 

DEG. 

K 

( 

Qo 

TO 

130. 

DEG. 

F) 

qualification test temperature REQUIREMENTS 


255. 

TO 

328. 

OEG. 

K 


< 

0. 

TO 

130. 

DEG. 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 45.7 * WIDTH 21.6 * HEIGHT 19.0 CENTIMETERS 

LENGTH 18.0 * WIDTH 8.5 * HEIGHT 7.5 INCHES 

PACKAGE AREA 4538.7 SO. CENTIMETERS * 703.5 SO. INCHES 

PACKAGE VOLUME 18804.2 CU 0 CENTIMETERS * 1147.5 CU„ INCHES 

CASF MATERIAL ALUMINUM 

CASE WEIGHT 2.3 KILOGRAMS * 5.0 POUNDS 

TOTAL WEIGHT 15.9 KILOGRAMS * 35.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.20 * EMISSIVITY s 0.05 

INPUT STEADY STATE POWER 15.0 WATTS **DEP£ND ON NUMBER OF SENSOR 
OUTPUT POWER 10.0 WATTS ** 

THERMAL design PASSIVE * PASSIVE 

«««»&#»«« «&«»*»«« »««»«»« »««««« «««<*« 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG OFF* TUG/ORBIT IhT* TUG/PAY INT 
THE CEU HAS A PASSIVE THERMAL CONTROL DESIGN IT USES A MULTI-LAYER 
ALUMINIZED MYLAR INSULATION BLANKET. THE CEU IS COUPLED TO THE 4 
TRACKERS OF THE MOD IV HORIZON SENSOR « UNIT TOTAL AVERAGE POWER 
CONSUMPTION IS 25 WATTS OF WHICH 10 WATTS IS DISSIPATED IN THE 
TRACKERS. CABLE LENGTH IS AT LEAST 6.25 METERS (20 FT). 


*»««»«»«««*«»»««**«»«««*#«««»««««»«•»»«««» «««&««# &*«»««»•»«*»«•»**«»« 
THE CENTRAL ELECTRONICS UNIT OF THE MOD IV HORIZON SENSOR IS 
DESIGN AND BUILT BY QUANTIC INDUSTRIES INC. 

999 COMMERCIAL ST.? SAN CARLOS? CALIFORNIA 94070 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR SHELDON KNIGHT PHONE 415-591-9411 EXTENSION 

THE CENTRAL ELECTRONICS UNIT (CEU) IS A FULLY REDUNDANT ELECTRONIC 
UNIT FOR THE MOD IV HORIZON SENSOR. THIS IS A NEW CONFIGURATION OF 

the MOD IV HORIZON sensor that was developed built and space flown 

FOR A SAMSO PROGRAM. THE NEW UNIT IS BEING BUILT FOR A SAMSO PRO- 
GRAM AND WILL BE LAUNCH SOMETIME IN THE SPRING OF 1974. THE CEU IS 
COUPLED TO THE MOD IV TRACKERS BY CABLES. THE UNIT IS DESIGN FOR 
SPACE ENVIRONMENT AND HAS A PASSIVE THERMAL CONTROL SYSTEM IN THE 
FORM OF A MULTI-LAYER ALUMINIZED MYLAR NCR/2 INSULATION BLANKET. 
THE MOO IV HORIZON SENSOR SYSTEM IS A STATIC? HIGH “ACCURACY * HlGH- 
RFLIABILITY FULLY REDUNDANT HORIZON SENSOR SYSTEM. THE SYSTEM IS 
COMPOSED OF 4 TRACKER AND 1 CENTERAL ELECTRONICS UNIT. THE UNIT 
CAN BE MODIFIED TO USE LESS THAN 4 TRACKERS BUT REDUNDANCY WOULO 
NOT BE AVAILABLE. 

REF.ETD-321B QUANTIC INDUSTRIES MOD IV HORIZON SENSOR SYSTEM DATED 
30 APRIL 1970 AND DATA SHEETS ON NEW MOD IV HORIZON SENSOR. 
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THERMAL REQUIREMENT S 9 PHYSICAL CHAR ACTER I ST ICS « AND CONSTRAINTS 


. avionics system 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 

SS 1 REFRACTOSYN SUN H H CONTROLS CO* 

DESIGN OPERATING CASE TEMPERATURE 

NQN-OPFRATXng AND STORAGE CASE TEMPERATURE 

ACCEPTANCE test TEMPERATURE requirements 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 


MODEL S-4 


( 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 1.5 * WIDTH 1 * 0 * 

LENGTH .6 * WIDTH .4 * 

9*3 SQ. CENTIMETERS 
1.6 C U . CENTIMETERS 
EPOXY BLACK HYSOL 1 1 1 C 


253. 

TO 

358. 

DEG. 

K 

-4 * 

TO 

185. 

DEG. 

F) 

253. 

TO 

358. 

DEG. 

K 

— 4 « 

TO 

185. 

DEG. 

F) 

253. 

TO 

358. 

DEG. 

K 

— 4 * 

TO 

185. 

DEG. 

F) 

253. 

TO 

358. 

DEG. 

K 

— 4 . 

TO 

185. 

DEG. 

F) 

IGHT 

1 

.0 CENTIMETE 


area 

VOLUME 


PACKAGE 
PACKAGE 
CASE MATERIAL 
CASE WEIGHT 
TOTAL WEIGHT 
SURFACE PROPERTIES 
INPUT STEADY STATE 
OUTPUT POWER 
THERMAL DESIGN 


HEIGHT 


1.3 

a 


. 4 

SQ, 

CU 


INCHES 

INCHES 

INCHES 


0.0 KILOGRAMS 
.0 KILOGRAMS 
ALPHA = 0.90 
POWER 0*0 WATTS 
0*0 WATTS 
PASSIVE * 


* 0*0 POUNDS 

* .1 POUNDS 
* EMISSIVITY = 

-aft 

PASS I Vfc 


0.90 


****** ■»*»*****»* ********* * ********* ******************************* 


physical characteristics and constraints remarks 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG OFF* TUG/ORBIT ON* TUG/PAY ON 
UNIT IS APPROXIMATELY 1 GRAM IN WEIGHT HAS NO POWER INPUT AND NO 
MOUTING LIMITATIONS* UNIT HAS FLOWN ON AGENA B. 

UNIT IS COVERED BY A BLACK EPOSY HYSO TYPE 11IC. 

NO LIMITATION ON CONNECTING CABLE LENGTH* 


a***************************************************************** 
THE REFRACTOSYN SUN SENSOR MODEL S-4 IS OESIGN AND BUILT BY 
H o H * CONTROLS CO* INC* 

16 FROST STREET ARLINGTON MASSACHUSETTS 021/4 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR * HAROLD H. SEWARD PHONE 617-646-2626 EXTENSION 

THE REFRACTOSYN PRISM SENSOR CONSISTS OF TWO PHOTOCELLS AND AN 
ISOCLES PRISM CUT AT CRITICAL ANGLE OF 41*5 DEGREES. 

TWO SENSORS ROUTED AT OPPOSITE SIDE OF VEHICLE WILL PROVIDE 
SUN SENSOR SYSTEM FOR 360 DEGREES OF FIELD AQUISITION ABOUT ONE 
AXIS. 

UNIT IS OFF-THE-SHELF ITEM AND HAS FLOWN ON LOCKHEED AGENA B. 


REF. DATA SHEETS ON REFRACTOSYN SUNSENSOR S-4 FROM H . H CONTROLS CO 
INC. 
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thermal requirements* physical characteristics* and constraints 


avtonics System 

guidance navigation and control subsystem 

**»**#«*«• »*■»«•» **«■•* ***** 


SS ? FINE SUN SFNSOR AS BBRS 

DESIGN OPERATING CASE TEMPERATURE 

NON-OPERATING AND STORAGE CASE TEMPERATURE 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 


SS 

,-100 

SERIES 




253. 

TO 

358. 

DEG. 

K 

( 

-4 a 

TO 

185 o 

DEG. 

F > 


233. 

TO 

373 « 

DEG. 

K 

( 

-40 a 

TO 

212. 

DEG. 

F) 


253. 

TO 

358. 

DEG. 

K 

( 

— 4 o 

TO 

185. 

DEG. 

F) 


243. 

TO 

368, 

DEG. 

K 

c 

-22 ® 

TO 

203. 

DEG. 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE » LENGTH 7,1 * WIDTH 4,8 * HEIGHT 4,3 

LENGTH 2,8 * WIDTH 1.9 * HEIGHT 1 0 7 

PACKAGE AREA 171,7 SQ, CENTIMETERS * 26,6 SG 


PACKAGE VOLUME 
CASE MATERIAL 
CASE WEIGHT 
TOTAL WEIGHT 
SURFACE PROPERTIES 
INPUT STEADY STATE POWER 
OUTPUT POWER 

thermal design 


140,2 CU. CENTIMETERS 
ALUMINUM 

ol KILOGRAMS * 

» 2 KILOGRAMS 
ALPHA s 0.90 
Oo WATTS ** 

. WATTS ** 
PASSIVE * PASSIVE 


9*0 CU 


CENTIMETERS 
INCHES 
, INCHES 
, INCHES 


,3 POUNDS 
.4 POUNDS 

* EMISSIVITY = 0,90 




PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES • *PRELAUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG OFF* TUG/ORBIT ON* TUG/PAY ON 
THE UNIT WEIGHT IS APPROX 170 GRAMS * 

NO LIMITATION ON MOUTING LOCATION. 

INDIVIDUAL SENSORS ARE CMROMICOATED ALUM INUM. SENSOR BLOCK IS ALUM- 
INUM WITH ANODIZED MOUNTING P ADS, RET A INERS ARE ALUMINUM BLACK ANO- 
DIZED. 


***#»*****•»***»****«•»**«»* ****************** ********************** 
THE FINE SUN SENSOR ASSEMBLIES SS-100 SERIES IS DESIGNED AND 
BUILT BY Ball brothers research corporation 

P o 0„ BOX 1062 BOULOER COLORADO 80302 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. DON VANLANOINGHAM PHONE 303-441-4000 EXTENSION 4383 

THE SS-100 FINE SUN SENSOR ASSEMBLY IS A 2-AXIS SENSOR THAT 
GENERATES ELECTRICAL SIGNALS WHEN POINTED AT OR NEAR THE SUN* THE 
SS-100 SERIES IS COMPRISED OF AN ARRAY OF FINE SOLAR DETECTORS 
WHICH ARE ARRANGED IN PAIRS AND ALIGNED TO PROVIDE ERROR SIGNAL5 
IN TWO ORTHOGONAL AXES. THE UNIT IS USUALLY EMPLOYED IN CONJUNCTION 
WITH COARSE SOLAR DETECTORS OR INERTIAL REFERENCE SYSTEM, 

THE SS-100 SERIES IS GUALIFI IED FOR POCKET AND SATELLITE APPLICAT- 
IONS* AND VARIATIONS HAVE BEEN FLOWN ON AEROBEE ROCKETS AND ON 
ORBITING SOLAR OBSERVATORIES AS WELL AS OTHER SATELLITES. 


REF.BALL BROTHERS RESEARCH CORP. SS-100 DATA SHEETS 
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THERMAL REQUIREMENTS® PHYSICAL CHARACTERISTICS® AND CONSTRAINTS 


AVIONICS SYSTEM 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 


SS 3 DIGITAL SUN SENSOR ADCOLE CORPORATION 
DESIGN OPERATING CASE TEMPERATURE 

NON-OPERATING ANO STORAGE CASE TEMPERATURE 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 


MODEL 15564 



253. 

TO 

318. 

DEG. 

K 

{ 

— 4 o 

TO 

113. 

DEG. 

F) 


208. 

TO 

358. 

DEG. 

K 

( 

-85 . 

TO 

185® 

DEG. 

F) 


253® 

TO 

318. 

DEG. 

K 

( 

— 4 . 

TO 

113. 

DEG. 

F) 


253. 

TO 

31 8 0 

DEG. 

K 

< 

-4. 

TO 

113. 

DEG. 

Fi 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SI^E * LENGTH 606 * WIDTH 4*3 * HEIGHT 3*3 CENTIMETERS 

LENGTH 2*6 * WIDTH 1*7 * HEIGHT 1*3 INCHES 

PACKAGE AREA 129.2 SO* CENTIMETERS * 20.0 SQ. INCHES 

PACKAGE VOLUME 94.2 CU® CENTIMETERS * 5*7 CU. INCHES 

CASE material aluminum 


CASE WEIGHT .0 KILOGRAMS * *1 POUNOS 

TOTAL WEIGHT e 1 KILOGRAMS * .3 POUNDS 

SURFACE PROPERTIES ALPHA = 0*86 * FMISSIVITY = 0.86 

INPUT STEADY STATE POWER 0.05WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

thermal design passive * passive 


********************** 9(HHHJ*#<HHHH>*****<HH»***IHHHH>********»** # * # ** 


PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PR£LAUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG OFF* TUG/ORBIT ON* TUG/PAY ON 
THF 15564 SUN SENSOR IS A DIGITAL SUN SENSOR WITH SENSOR . AND ELECT 
RONICS IN 1 UNIT* THE UNIT DISSIPATE HEAT BY CONDUCTION TO THE 
MOUNTINGS FLANGE. THE UNIT IS PAINTED WITH BLACK EPOXY PAINT 9 BUT 
CAN BE FINISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT HAS A 0*048 
WATTS DISSIPATED POWER* THE 15564 SUN SENSOR HAS BEEN SPACE QUALI 
FIED AND FLOWN ON THE ESRO IV EUROPEAN SATELLITE* 
»**********************.******************************************* 
THE 15564 DIGITAL ASPECT SUN SENSOR IS DESIGN AND BUILT BY 
ADCOLE CORPORATION 

330 BEAR HILL ROAD* WALTHAM. MASS. 02154 
THE DATA CONTAINED HERFIN WAS OBTAINED FROM 

MR. H. N® LOWELL PHONE 617-890-3400 EXTENSION 56 

THF 15564 SUN SENSOR IS A DIGITAL ASPECT SUN SENSOR FOR A SPINNING 
VEHICLE® THE UNIT IS COMPOSED OF A SENSOR UNIT AND AN ELECTRONICS 
UNIT THAT ARE INCLOSED IN 1 PACKAGE. THE UNIT HAS A 128 DEGREE 
FIELD OF VIEW a RESOLUTION OF 1 DEGREE AND AN ACCURACY OF 30 
MINUTES. THE 15564 SUNSENSOR HAS BEEN QUALIFIED FOR SPACE ENVIR- 
ONMENT ON THE ESRO IV EUROPEAN SATELLITE. 


REF. CONVERSATION WITH MR H®N® LOWELL * AND SUMMARY OF ADCOLE CORP 
SUN SENSORS SPECIFICATIONS AND CHARACTERISTICS. 
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THERMAL REQUIREMENTS* PHYSICAL CHARACTERISTICS* AND CONSTRAINTS 


avionics system 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 

SS 4 DIGITAL SUNSENSOR ADCOLE CORPORATION MODEL . 16765 

DESIGN OPERATING CASE TEMPERATURE 253. TO 333. DEG. K 

( -4. TO 14 0. DEG. F> 

NON-OPERATING AND STORAGE CASE TEMPERATURE 208. TO 358. DEG. K 

( -85 * TO 185. DEG. F) 

ACCEPTANCE TFST TEMPERATURE REQUIREMENTS 253. TO 333. DEG. K 

< -4. TO 140. DEG. F) 

QUALIFICATION TEST TEMPERATURF REQUIREMENTS 243. TO 343. DEG. K 

( -22. TO 158. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 7.4 * WIDTH 6.6 * HEIGHT 9.7 CENTIMETERS 

LENGTH 2.9 * WIDTH 2.6 * HEIGHT 3.6 INCHES 

PACKAGE AREA 367.0 SO. CENTIMETERS * 56.9 SO. INCHES 

PACKAGE VOLUME 469.5 CU. CENTIMETERS * 28.7 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT .1 KILOGRAMS * .3 POUNDS 

TOTAL WEIGHT .4 KILOGRAMS * .9 POUNDS 

SURFACE PROPERTIES ALPHA = 0.34 * EMISSIVITY s 0.1 

INPUT STEADY STATE POWER 0.0 WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE ♦ PASSIVE 

***•»##**#*»**•»«•*■»•»«•#* IHHHHilHHHMHUHtttfliHMUHHHHHHtttiHH***#**##*#*#*#### 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG OFF* TUG/ORBIT ON* TUG/PAY ON 
THE 16765 SUN SENSOR IS A DIGITAL SUN SENSOR WITH THE SENSOR AND 
ELECTRONICS IN 1 UNIT. THE UNIT DISSIPATE HEAT BY CONDUCTION TO 

THE MOUNTINGS. THE UNIT SURFACE IS IPIDITE ALUMINUM* BUT CAN BE 

FINISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT HAS A 0.028 WATTS 

DISSIPATED POWER. THE 16765 SUN SENSOR HAS BEEN SPACE FLOWN ON 

ONE OF THE NAVY RESEARCH LABORATORY SATELLITES. 

tt-tt**#*#****#^##*****^##**#**#*#*#***^*^***#**^*^**********#******* 

THE 16765 DIGITAL ASPECT SUN SENSOR IS DESIGN AND BUILT BY 
ADCOLE CORPORATION 

330 BEAR HILL ROAD * WALTHAM. MASS. 02154 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR 0 H. N. LOWELL PHONE 617-890-3400 EXTENSION 56 

the 16765 SUN SENSOR IS A DIGITAL ASPECT SUN SENSOR FOR A SPINNING 
VEHICLE. THE UNIT IS INCLOSED IN 1 PACKAGE AND CONTAIN BOTH THE 
SENSOR AND THE ELECTRONICS. THE UNIT HAS 180 DEGREES FIELD OF 
VIEW* A RESOLUTION OF 0.5 DEGREES AND AN ACCURACY OF 15 MINUTES. 

THE UNIT HAS ONE SENSOR AND THE ELECTRONICS USES OMOS CIRCUITRY « 

THE 16765 SUN SENSOR HAS BEEN SPACE QUALIFIED* AND USED BY THE 
NAVY RESEARCH LABORATORY ON THEIR SATELLITES. 


REF. CONVERSATION WITH MR. H. N. LOWELL AND SUMMARY OF ADCOLE CORP 
SUN SENSORS SPECIFICATIONS AND CHARACTERISTICS. 
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THERMAL REQUIREMENTS* PHYSICAL CHARACTERISTICS* AND CONSTRAINTS 


AVIONICS SYSTEM 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 

**<HHMMMHfr-tt*****-»**»****»****«**************** 

LR 1 SCAN LASAR RADAR .ITT GILFILLAN 

DESIGN OPERATING CASE TEMPERATURE 293. TO 323, DEG- K 

( 68 o TO 1 22 - DEG- F) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 289. TO 323- DEG- K 

( h0« TO 122- DEG- F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 289. TO 300- DEG. K 

< 60. TO 80* DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 293. TO 323. DEG. K 

< 68. TO 122. DEG. F> 

PACKAGE SHAPF RECTANGULAR 

PACKAGE SIZE * LENGTH 30.5 * WIDTH 22.9 * HEIGHT 61.0 CENTIMETERS 

LENGTH 12.0 * WIDTH 9.0 * HEIGHT 24.0 INCHES 

PACKAGE AREA 7896.8 SQ. CENTIMETERS * 1224.0 SO. INCHES 

PACKAGE VOLUME 42475.3 CU. CENTIMETERS * 2592.0 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 4.5 KILOGRAMS * 10.0 POUNDS 

TOTAL WEIGHT 27.2 KILOGRAMS * 60.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * FMISSIVITY = 0.90 

INPUT STEADY STATE POWER 30. WATTS ** 

OUTPUT POWER 0. WATTS ** 

THERMAL DESIGN ACTIVE * ACTIVE 

****************************************************************** 
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TTMES * SHUT/TUG OFF* TUG/ORBIT OFF* TUG/PAY INT 
UNIT IS IN ENGINEERING STAGE ANO IS NOT COMPLETED. 

UNIT IS MARRIED TO AN ELECTRONICS PACKAGE WHICH IS 9 BY 12 BY 12 
INCHS WEIGHT 15 LBS AND POWER LEVEL OF 20 WATTS. 

DATA ABOVE IS PRELIMINARY INFORMATION. 

NO COOLING REQUIRED UNIT IS COLD PLATED. 

SYSTEM TOTAL POWER IS 50 WATTS. SURFACE PROPERTIES WILL DEPEND ON 

customer thermal requirements. 

■#*»«•******** *********************************************** ******* 
THE SCANNING LASER RADAR IS DESIGNED AND BUILT BY 
ITT GILFILLAN 

7821 ORION A VF . P.O.BOX 7713 VAN NUYS* CALIFORNIA 91409 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. BERNARD GRABOXS PHONE 213-988-2600 EXTENSION 422 

THE SCANNING LASER RADAR FOR LOW POWER SYSTEM IS A GA AS SEMI- 
CONDUCTOR LASER BEING DEVELOPED FOR POSSIBLE USE IN THE SPACE 
SHUTTLE PROGRAM.THE UNIT IS IN DEVELOPMENT WITH A PROTOTYPE BUILT. 
THE UNIT IS PART OF A LOW POWER SYSTEM WITH THE TOTAL SYSTEM POWER 
OF 50 WATTS. UNIT ACQUISITION RANGE IS 110 MILES FOR A PASSIVE' CO- 
OPERATIVE target and o.i mile for a non-cooperative target. 


REF.PRELIMINARY TECHNICAL REPORT ITT 7760 SCANNING LASER RADAR FOR 
THE SPACE 'SHUTTLE* APRIL 1972. 
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THERMAL REQU I REMENTS « PHYSICAL CHARACTERISTICS* 


PAGE 1-4 2 
AND CONSTRAINTS 


. AVIONICS SYSTEM 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
#*•»«*#*»•#**■»********»****•&**■&<»•&■»«»«■***** ##**»* 


LR 2 SCAN LASAR RADAR ITT GILFILLAN 
DESIGN OPERATING CASE TEMPERATURE 

NON-OPERATING AND STORAGE CASE TEMPERATURE 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 



293. 

TO 

323. 

DEG. 

K 

( 

68. 

TO 

122. 

DEG. 

F) 


289. 

TO 

323. 

DEG. 

K 

{ 

60. 

TO 

122. 

DEG. 

F) 


289. 

TO 

300. 

DEG. 

K 

{ 

60. 

TO 

80. 

DEG. 

F) 


293. 

TO 

323. 

DEG. 

K 

( 

68. 

TO 

122. 

DEG. 

F) 


AREA 

VOLUME 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZF * LENGTH 30.5 * WIDTH 25*4 * 
LENGTH 12.0 * WIDTH 10.0 * 
836 1.3 SO. CENTIMETERS 
47194.7 CU. CENTIMETERS 

aluminum 

3.2 KILOGRAMS * 

31.8 KILOGRAMS * 
ALPHA = 0.90 
POWER 70. WATTS ** 

0. WATTS ** 
ACTIVE * ACTIVE 


PACKAGE 
PACKAGE 
CASE MATERIAL 
CASE WEIGHT 
TOTAL WEIGHT 
SURFACE PROPERTIES 
INPUT STEADY STATE 
OUTPUT POWER 
THERMAL DESIGN 


HEIGHT 61.0 CENTIMETERS 
HEIGHT 24.0 INCHES 

* 1296.0 SQ. INCHES 

* 2880 . 0 CU. INCHES 


7.0 POUNDS 
70.0 POUNDS 
EMI SSI VI TY = 


0.90 




PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT OFF* REENTRY OFF 
MTSSION ON-TIMES * SHUT/TUG OFF* TUG/0R8I T OFF* TUG/PAY INT 
UNIT IS IN CONCEPTUAL DESIGN STAGE AND ABOVE DATA ARE PRELIM- 
INARY INFORMATION. UNIT IS COUPLED TO AN ELECTRONICS UNIT WHICH 
IS ALSO IN OFSIGN STAGE. THIS UNIT IS EXPECTED TO BE THERMOELECT- 
RICLY COOLED. 


THE DIODE PUMPED YAG LASER RADAR IS BEING DESIGNED BY 
ITT GILFILLAN 

7821 ORION AVE. P.0 BOX 7713 VAN NUYS* CALIFORNIA 91409 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. BERNARD GRA0OIS PHONE 2 1 3-96Q-26G 0 EXTENSION 422 

THIS UNIT IS IN THE DESIGN STAGES IT IS BEING PROPOSED FOR THE 
SPACE SHUTTLE PROGRAM AS A POSSIBLE CANDIDATE FOR THE SHUTTLE 
LASER RADAR. THIS UNIT IS THE MEDIUM POWER LASER RADAR. 

ITS TOTAL POWER IS 100 WATTS WITH 70 WATTS IN TRANSMI TTER/RECE I VER 
UNIT AND 30 WATTS IN THE ELECTRONIC PACKAGE THAT THE UNIT IS 
COUPLED. THE UNIT MAX RANGE IS 300 MILES FOR A PASSIVE COOPERA- 
TIVE TARGET AND 1.5 MILES FOR A PASSIVE NON-COOPERATIVE TARGET. 

THE ABOVE DATA IS PRELIMINARY INFORMATION ON THIS UNIT. 


REF.PRELIMINARY TECHNICAL REPORT ITT. 7760 SCANNING LASER RADAR FOR 

the space shuttle april 1972. 



SPACE Tug EQUIPMENT DATA BANK FINAL data page 1-43 

thermal requirements* physical characteristics* and constraints 


AVIONICS SYSTEM 

GUIDANCE NAVIGATION AMO CONTROL SUBSYSTEM 
LR 3 SCAN LASER RADAR ITT GILFILLAN 


DESIGN OPERATING CASE TEMPERATURE 


293. 

TO 

323. 

DEG. 

K 




( 

68. 

TO 

122. 

DEG. 

F) 

non-operating 

AND STORAGE CASE 

TEMPERATURE 


289. 

TO 

323. 

DEG. 

K 




( 

60. 

TO 

122. 

OEG. 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


289. 

TO 

300. 

DEG. 

K 




( 

60. 

TO 

80. 

DEG. 

F) 

QUALIFICATION 

TEST TEMPERATURE 

REQUIREMENTS 


293. 

TO 

323. 

DEG. 

K 




( 

68. 

TO 

122. 

DEG. 

F > 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 30.5 * WIDTH 30.5 * HEIGHT 76 .2 CENTIMETERS 
LENGTH 12.0 * WIDTH 12.0 * HEIGHT 30.0 INCHES 
PACKAGE AREA 11148.4 SQ. CENTIMETERS * 1728.0 SG. INCHES 

PACKAGE VOLUME 70792.1 CU. CENTIMETERS * 4320.0 CU. INCHES 


CASE MATERIAL ALUMINUM 

CASE WEIGHT 9.1 KILOGRAMS * 20.0 POUNDS 

TOTAL WEIGHT 45.4 KILOGRAMS * 100.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 • * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER 600. WATTS ** 

OUTPUT POWER 0. WATTS ** 

THERMAL DESIGN ACTIVE * ACTIVE 


PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT OFF* REENTRY OFF 

mission on-times * shut/tug off* tug/orbit off* tug/pay int 

UNIT IS a PRF-OESIGN STAGE AND ALL ABOVE DATA IS PRELIMINARY INFO. 
THIS UNIT IS DESIGNED TO HAVE AN ACTIVE COOLING SYSTEM. UNIT IS 
COUPLED TO AN ELECTRONICS UNIT WHICH IS ALSO IN DESIGN STAGE. 


««»»»»«*««-»«»»»»*»«»■»»«««««««»«»««»»««»*«-»«»«««»«»«««««««««««*«*«« 
THE LAMP PUMP YAG LASER RADAR IS BEING DESIGNED BY 
ITT GILFILLAN 

7821 ORION AVE. P.0 BOX 7713 VAN NUYS, CALIFORNIA 91409 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. BERNARD GRABOIS PHONE 213-988-2600 EXTENSION 422 

THIS UNIT IS IN THE OESIGN STAGE. IT IS BEING PROPOSED FOR 
USE IN THE SPACE SHUTTLE. THIS UNIT IS A HIGH POWER LASER RADAR 
SYSTEM, WITH THE TOTAL POWER OF 750 WATTS OF WHICH 600 WATTS IS IN 
THE TRANSMITTER/RECEIVER PACKAGE AND 150 WATTS IN THE ELECTRONICS 
UNIT. THE UNIT POWER CAN BF INCREASED TO APPROXIMATELY 10K WATTS 
INPUT POWER BUT IT DEPENDS ON THE DESIRED RADAR RANGE. IN THE 750 
WATTS POWER LEVEL THE UNIT HAS A 300 MILES TARGET RANGE FOR A 
PASSIVE COOPERATIVE TARGET AND A 10 MILES TARGET RANGE FOR A NON- 
COOPERATIVE target. 

THE ABOVE DATA IS PRELIMINARY INFORMATION ON THIS UNIT. 


REF. PRELIMINARY TECHNICAL REPORT ITT 7760 SCANNING LASER RADAR FOR 

the space shuttle, april 1972 
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thermal requirements* physical characteristics* and constraints 


AVIONICS SYSTEM 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
#*#***■»*#**»*#«<»#******«■■************* ******** 


LRE 1 ELEC. LASFR RADAR ITT GILFILLAN 
DESIGN OPERATING CASE TEMPERATURE 

NON-OPERATING ANO STORAGE CASE temperature 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 



293. 

TO 

323. 

DEG. 

K 

( 

68. 

TO 

122. 

DEG. 

F ) 


289, 

TO 

323. 

DEG. 

K 

( 

60. 

TO 

122. 

DEG. 

F) 


289. 

TO 

300. 

DEG. 

K 

< 

60. 

TO 

80. 

DEG. 

F) 


293. 

TO 

323. 

DEG. 

K 

< 

68. 

TO 

122. 

DEG. 

F) 


HEIGHT 
HEIGHT 

* 720.0 SQ. 

* 1296.0 CU. 


22.9 CENTIMETERS 
9.0 INCHES 
INCHES 
INCHES 


RECTANGULAR 

LENGTH 30.5 * WIDTH 30.5 * 

LENGTH 12.0 * WIDTH 12.0 * 

4645.2 SQ. CENTIMETERS 
21237.6 CU. CENTIMETERS 
ALUMINUM 

1.4 KILOGRAMS * 3.0 POUNDS 

6.8 KILOGRAMS * 15.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMlSSIVITY = 0.90 

INPUT STEADY STATE POWER 20.0 WATTS ** 

OUTPUT POWER 0. WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

«« 4 »* «•**■»***»*«■***■*■»«■*■•*<►* ******************************** **»*»* **** 


PACKAGE SHAPE 
PACKAGE SIZE * 

PACKAGE AREA 
PACKAGE VOLUME 
CASE MATERIAL 
CASE WEIGHT 

TOTAL weight 


physical characteristics and constraints remarks 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG OFF* TUG/ORBIT OFF* TUG/PAY INT 
UNIT MARRIED TO THE SCANNING LASER RADAR TRANSMITTER-RECEIVER. 

UNIT IS IN OEVELOPEMENT AND ABOVE DATA IS PRELINIMARY INFORMATION 
UNIT IS EXPECTED TO BE PASSIVE THERMAL CONTROL WITH NO ACTIVE COOL 
ING REQUIRED. 


#**«■#*#»#**»***» »•*#* *##***•* «■*********«•# ****■»»* ******* «■***■* ****** 
THE ELECTRONICS FOR SCANNING LASER RADAR IS OESIGNED AND BUILT 
BY ITT GILFILLAN 

7821 ORION AVE. P.O.BOX 7713 VAN NUYS* CALIFORNIA 91409 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. BERNARD GRABOIS PHONE 213-988-2600 EXTENSION 422 

THE ELECTRONIC PACKAGE OF THE SCANNING LASER RADAR IS MARRIED 
TO THE LASER RADAR TRANSMITTER/RECEIVER. THE UNIT IS IN DEVELOPEMEN 
FOR POSSIBLE USE IN THE SPACE SHUTTLE PROGRAM A PROTOTYPE UNIT IS 
BUILT. THIS UNIT IS PART OF THE LOW POWER LASER RADAR SYSTEM* WITH 
TOTAL POWER OF 50 WATTS OF WHICH 20 WATTS IS IN THE ELECTRONICS. 
THE ABOVE DATA IS PRELIMINARY INFORMATION ON THIS UNIT. 


REF.PRELIMINARY TECHNICAL REPORT ITT 7760 SCANNING LASER RADAR FOR 

the space shuttle* april 1972. 
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THERMAL requirements* physical characteristics? and constraints 


AVIONICS SYSTEM 

GUIOANCE NAVIGATION AND CONTROL SUBSYSTEM 




LRE 2 ELEC LASER RADAR ITT GILFILLAN 
DESIGN OPERATING CASE TEMPERATURE 

NON-OPERATING AND STORAGE CASE TEMPERATURE 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 

PACKAGE SHAPE RECTANGULAR 


293 . 

68 . 

289. 

60. 

289. 

60. 

293. 

68 . 


TO 

323. 

DEG. 

K 

TO 

122. 

DEG. 

F > 

TO 

323. 

DEG. 

K 

TO 

122. 

DEG. 

F) 

TO 

300. 

DEG. 

K 

TO 

80. 

DEG. 

F) 

TO 

323. 

DEG. 

K 

TO 

122. 

DEG. 

F) 


PACKAGE SIZE * 

PACKAGE AREA 
PACKAGE VOLUME 
CASE MATERIAL 
CASE WEIGHT 
TOTAL weight 
SURFACE PROPERTIES 
INPUT STEADY STATE POWER 
OUTPUT POWER 

thermal design 


30.5 * HEIGHT 
12.0 * HEIGHT 


LENGTH 30.5 * WIDTH 
LENGTH 12.0 * WIDTH 

5574.2 SQ. CENTIMETERS 
28316.8 CU. CENTIMETERS 
ALUMINUM 

2.3 KILOGRAMS 
9.1 KILOGRAMS 
ALPHA = 0.90 
30.0 WATTS ** 

0. WATTS ** 
ACTIVE * ACTIVE 


864.0 SQ. 
1728.0 CU. 


30.5 CENTIMETERS 
12.0 INCHES 
INCHES 
INCHES 


* 5.0 POUNDS 

* 20.0 POUNDS 
* EMISSIVITY e 


0.90 




physical characteristics and constraints remarks 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT OFF* REENTRY OFF 

mission on-times * shut/tug off* tug/orbit off* tug/pay int 

UNIT IS IN DESIGN STAGE AND ALL ABOVE DATA IS PRELIMINARY INFOR- 
MATION. UNIT IS COUPLED TO A TRANSMITTER/RECEIVER UNIT OF THE 
SCANNING LASER RADAR. 

UNIT IS DESfGNEO TO HAVE A THERMOELECTRIC COOLING SYSTEM. 


*#*■»**#*#***■»■»** ******* »««««« »«-»«»«»«»«»« «*«««« *»****»#■»»» 

THE ELECTRONICS FOR DIODE PUMPED YAG« SCANNING LASER RADAR 1$ 
DESIGNED BY ITT GILFILLAN 

7821 ORION AVE. P.O. BOX 7713 VAN NUYS* CALIFORNIA 9U09 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. BERNARD GRABOIS PHONE 213-988-2600 EXTENSION 422 

THE ELECTRONICS UNIT FOP THE SCANNING LASER RADAR IS IN DESIGN 
STAGE. IT is COUPLED TO THE TRANSMITTER/RECEIVER UNIT OF THE 
RADAR. UNIT IS BEING PROPOSED FOR THE SPACE SHUTTLE PROGRAM AS 
POSSIBLE CANDIDATE FOR THE SHUTTLE LASER RADAR SYSTEM. THIS UNIT 
IS PART OF THE MEDIUM POWER LASER RADAR SYSTEM.WITH TOTAL POWER OF 
100 WATTS OF WHICH 30 WATTS IS IN THE ELECTRONICS. 

THE ABOVE DATA IS PRELIMINARY INFORMATION ON THIS UNIT. 


REF. PRELIMINARY TECHNICAL REPORT ITT 7760 SCANNING LASER RADAR FQR 
THE SPACE SHUTTLE? APRIL 1972. 
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thermal requirements? physical characteristics? and constraints 

AVIONICS SYSTEM 

■ guidance navigation and control subsystem 

***** * ** * * *** * ** * ** * *** turn 
LRE 3 ELEC LASER RADAR ITT GILFILLAN 


DESIGN OPERATING CASE TEMPERATURE 


293. 

TO 

323. 

DEG. 

K 




( 

68. 

TO 

122. 

DEG. 

F) 

non-operating 

AND STORAGE CASE 

TEMPERATURE 


289 . 

TO 

323. 

DEG. 

K 




< 

60 0 

TO 

122. 

DEG. 

f ) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


289. 

TO 

300. 

DEG. 

K 




( 

60<* 

TO 

80. 

DEG. 

F > 

QUALIFICATION 

TEST TEMPERATURE 

REQUIREMENTS 


293. 

TO 

323 . 

DEG. 

K 




< 

68. 

TO 

122. 

DEG. 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 30.5 * WIDTH 30*5 * HEIGHT 61.0 CENTIMETERS 

LENGTH 12.0 * WIDTH 12,0 * HEIGHT 24.0 INCHES 

PACKAGE AREA 9290.3 SQ. CENTIMETERS * 1440.0 SQ. INCHES 

PACKAGE VOLUME 56633.7 CU. CENTIMETERS * 3456.0 CU. INCHES 

case material aluminum 

CASE WEIGHT 0.0 KILOGRAMS * 0.0 POUNDS 

TOTAL WEIGHT 31.8 KILOGRAMS * 70.0 POUNDS 

SURFACE PROPERTIES ALPHA * 0.90 * EMISSXVITY s 0.90 

INPUT STEADY STATE POWER 150. WATTS 

OUTPUT POWER 0. WATTS 

THERMAL DESIGN ACTIVE * ACTIVE 

«** ************ ***************** ********************************** 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES "PRELAUNCH YES" ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG OFF * TUG/ORBIT OFF* TUG/PAY INT 

ims unit is married to the tpansmitter/receiver of the high power 
SCANNING laser RADAR. this unit IS IN DESIGN STAGE * AND ALL ABOVE 
data is preliminary information. 

UNilT IS DESIGNED WITH AN ACTIVE COOLING SYSTEM. 


**«■<**** ************************************ ************** ********* 
THE ELECTRONICS FOR LAMP PUMPED YAG LASER RADAR IS DESIGNED BY 
ITT GILFILLAN 

7821 ORION AVE P.0 BOX 7713 VAN NUYS* CALIFORNIA 91409 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. BERNARD GRABOXS PHONE 213-980-2600 EXTENSION 422 

THE ELECTRONICS UNIT FOR THE SCANNING LASER RADAR IS IN DESIGN 
STAGE. IT IS COUPLED TO THE TRANSMITTER/RECEIVER UNIT OF THE LASER 
RADAR. UNIT is BEING PROPOSED FOR THE SPACE SHUTTLE PROGRAM AS 
POSSIBLE CANDIDATE FOR THE SHUTTLE LASER RADAR SYSTEM. THIS ELEC- 
TRONICS UNIT IS PART OF THE HIGH POWER LASER RADAR SYSTEM. WHICH 
HAS A TOTAL POWER OF 7F0 WATTS OF WHICH 150 WATTS IS IN THF 
ELECTRONICS. 

THE ABOVE DATA IS PRELIMINARY INFORMATION ON THIS UNIT. 


REF.PRELIMINARY TECHNICAL REPORT ITT 7760 SCANNING LASER RADAR FOR 

the space shuttle? april 1972 . 

1- 
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THERMAL REQUIREMENT S . PHYSICAL CHARACTERISTICS? AND CONSTRAINTS 


avionics system 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 

tv 1 color television westinghouse p/n 2ro28oo 

DESIGN OPERATING CASE TEMPERATURE 253. TO 338* OEG. K 

( -4. TO' 1 49 . DEG. F ) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 219. TO 373. DEG. K 

( -65. TO 212. DEG. F> 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219. TO 338. DEG. K 

( -65. TO 149. DEG. F> 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219. TO 338. DEG. K 

( -65. TO 149. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 28.7 * WIDTH 11.4 * HEIGHT 16.5 CENTIMETERS 

LENGTH 11.3 * WIDTH 4.5 * HEIGHT 6.5 INCHES 

PACKAGE AREA 1981.3 SQ. CENTIMETERS * 307.1 SQ. INCHES 

PACKAGE VOLUME 5416.3 CU. CENTIMETERS * 330.5 CU. TNCHES 

CASE material aluminum 

CASE WEIGHT 1.1 KILOGRAMS * 2.5 POUNDS 

TOTAL WEIGHT 5.7 KILOGRAMS * 12.5 POUNDS 

SURFACE PROPERTIES ALPHA = 0.20 * EMISSIVITY = 0.86 

INPUT STEADY STATE POWER 28.0 WATTS **AT 26 VDC 
OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG OFF* TUG/ORBIT OFF* TUG/PAY INT 
THF SKYLAB COLOR T.V. CAMERA WAS DESIGN WITH A PASSIVE THERMAL 
CONTROL OF RADIATION FROM THE SURFACES. THE UNIT IS PAINTED WITH 
A WHITE CAT-a-LAC PAINT, BUT CAN BE FINISH PER CUSTOMER THERMAL 
REQUIREMENTS. CAMERA IS DESIGN FOR SPACE ENVIRONMENT AND WAS TO 
BE USED AS THF T.V. CAMERA FOR THE T-027 EXPIRE ME NT ONBOARD SKYLAB. 
DIMENSIONS OF CAMERA DOES NOT INCLUDE LENS WHICH IS 16.5 CM (6.5 
IN) LONG NOR THE HANDLE WHICH IS 14 CM (5.5 IN) LONG. 

THF SKYLaR COLOR TV CAMERA IS DFSING AND BUILT BY 
WESTINGHOUSE ELECTRIC CORP. AEROSPACE AND ELECTRONICS SYSTEMS DIV. 
BALTIMORE P e O. BOX 746 BALTIMORE. MARYLAND 21203 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. HERB HAWLK PHONE 303-794-5211 EXTENSION 4119 

THF SKYLAB COLOR TV CAMERA WAS BUILT FOR NASA JSC UNDER CONTRACT 
NUMBER NAS9-H801. THE CAMERA IS DESIGN FOR SPACE ENVIRONMENT AND 
IS AT PRESENT IN USE ONBOARD THE SKYLAB SIMILAR UNITS HAVE BEEN 
USED ONBOARD APOLLO 10 THRU 14. IN ADDITION FOR THE CAMERA USE 
ONBOARD SKYLAB IT WAS DESIGN TO BE ATTACHED TO A BOOM AND PLACED 
OUTSIDE THE OWS AIR LOCK AS PART OF THE T-027 EXPIREMENT. THE 
CAMERA LENS AND HANDLE LENGTH ARE NOT INCLUDED IN THE ABOVE UNIT 
DIMENSIONS. SINCE UNIT MAY REQUIRE SOME MODIFICATION IN MOUNTING 
FOR SPACE TUG ANO POSSIBLY DIFFERENT LENS THEN THE ONE USED ON 
SKYLAB. 


REF. CRITICAL DESIGN REYIEW OF THE UPGRADED SKYLAB COLOR TELE 
VISION SYSTEM DATED AUGUST 9. 1972. 
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thermal requirements* physical characteristics, and constraints 


AVIONICS SYSTEM 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
*««»««« ««»« *#*#***»*****#*#«•** 

TV 2 LUNAR T „ V. SYSTFM RCA 

DESIGN OPERATING CASE TEMPERATURE 263. TO 323. DEG* K 

( 14* TO 1 22 o DEG. F) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 263. TO 323. DEG. K 

( 14© TO 1 22 © DEG. F) 

ACCFPTANCE TEST TEMPERATURE REQUIREMENTS 273. TO 313. DEG. K 

( 32© TO 104© DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 246. TO 323. DEG. K 

{ -14. TO 122. DEG. F> 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 45.7 * WIDTH 16.5 * HEIGHT 10.2 CENTIMETERS 

LENGTH 18.0 * WIDTH 6.5 * HEIGHT 4.0 INCHES 

PACKAGE AREA 2774.2 SO. CENTIMETERS w 430.0 SQ. INCHES 

PACKAGE VOLUME 7669.1 CU» CENTIMETERS * 468.0 CU. INCHES 

case material aluminum 

CASE WEIGHT 1.4 KILOGRAMS * 3.0 POUNDS 

TOTAL WEIGHT 5.8 KILOGRAMS * 12,8 POUNDS 

SURFACE PROPERTIES ALPHA = 0.25 * EMISSIVITY * 0©05 

INPUT STEADY STATE POWER 14.8 WATTS **AT 28 V INPUT 
OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION 0N-TIM.ES * SHUT/TUG OFF* TUG/0R8IT OFF* TUG/PAY INT 
THERMAL CONTROL OF THE CTV IS ACHIEVED BY THE INTERACTION OF A SEC 
OND-SURFACE MIRROR ON THE TOP OF THE CAMERA WITH THE LUNAR SURFACE 
AND WITH DEEP SPACE. THE CTV REJECTS HEAT THROUGH RADIATION AND 
RECEIVES HEAT BY INTERNAL HEAT DISSIPATION? SOLAR RADIATION INCI- 
DENT TO THE MIRROR RADIATOR? AND LUNAR SURFACE RADIATION WHEN THE 
RADIATOR IS TILTED TOWARD THE LUNAR SURFACE • A THERMAL INSULATION 
BLANKET COVERS THE REMAINING SURFACES OF THE CAMERA. 

a®*#*******## ************************************ ******************* 
THE COLOR TELEVISION CAMERA IS DESIGN AND BUILT BY 
RCA GOVERNMENT AND COMMERCIAL SYSTEMS ASTRO-ELECTRONICS DIVISION 
P.O. BOX 800 PRINCETON. NEW JERSEY 08540 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. SAMUEL RUSSELL PHONE 609-448-3400 EXTENSION 3247 

the color television camera is part of the ground-commanded tele- 
vision ASSEMBLY AND COLOR TELEVISION CAMERA SYSTEM DESIGNED TO OP- 
ERATE ON THF LUNAR SURFACE. UNIT WAS USED ON THE APOLLO LUNAR 
ROVER VEHlCLEiLRV) © THE TELEVISION ASSEMBLY CONSIST OF THE - 
COLOR TV CAMERA AND A TV CONTROL UNIT. THE TV CONTROL UNIT PERMIT 
GROUND-COMMANDED POSITIONING ANO OPERATION OF THE CAMERA© THE 
CAMERA OPERATES ON 28 VDC POWER SOURCE. IT HAS AN F/2,2 ANGENIEUX 
LEMS WITH A ZOOM RATIO OF 6:1© THE CAMERA BODY CONTAINS THE SIT 
TUBE* COLOR-WHEEL ASSEMBLY * AND ALL SYNCHRONIZATION* DEFLECTION* 

AND VIDEO COMPONENTS REQUIRED TO PROVIDE A STANDARD 525-LXNE COM- 
POSITE VIDEO FROMAT AT THE CTV OUTPUT. UNIT IS OFF-THE-SHELF AND 
Has BEEN SPACE QUALIFIED AND SPACE FLOWN ONBOARD THE APOLLO 
PROGRAM© 


REF. TECHNICAL DATA SHEETS ON THE LUNAR COLOR TELEVISION CAMERA BY 
RCA. 
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THERMAL REQUIREMENTS* PHYSICAL CHARACTERISTICS* AND CONSTRAINTS 


AVIONICS SYSTEM 

guidance navigation and control subsystem 

ACSE 1 VALVE DRIVF AMP ® MARTIN MARIETTA CO P/N 837G5000000 


DESIGN OPERATING CASE TEMPERATURF 


236. 

TO 

366, 

DEG. 

K 


< 

-35. 

TO 

200. 

DEG, 

F) 

NON-OPFRATING &ND STORAGE CASE TEMPERATURE 


236. 

TO 

398. 

DEG. 

K 


< 

-35. 

TO 

257. 

DEG. 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


236. 

TO 

366. 

DEG. 

K 


( 

-35. 

TO 

200. 

DEG. 

F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 


236. 

TO 

366. 

DEG. 

K 


< 

-35. 

TO 

200. 

DEG. 

F) 


PACKAGE shape rectangular 

package SIZE * LENGTH 26.7 * WIDTH 17.8 * HEIGHT 19.6 CENTIMETERS 

LENGTH 10.5 * WIDTH 7.0 * HEIGHT 7.8 INCHES 

PACKAGE AREA 2709.7 SQ. CENTIMETERS * 420.0 SO* INCHES 

PACKAGE VOLUME 9394.7 CU. CENTIMETERS * 573.3 CU. INCHES 

CASE MATFRIAL magnesium 

CASE WEIGHT 1.3 KILOGRAMS * 2.5 POUNDS 

TOTAL WEIGHT 5.4 KILOGRAMS * 12.0 POUNOS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY c 0.90 

INPUT STEADY STATE POWER 38.0 WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES #PRElAUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG ON* TUG/0R8I T ON* TUG/PAY ON 
THE VALVE DRIVE AMPLIFIER ELECTRONIC COMPONENT IS DESIGN FOR THE 
VIKING LANDER CAPSULE. UNIT IS DESIGN TO WITHSTAND SPACE ENVIRON- 
MENT AND The MARTIAN ATMOSPHERE. UNIT HAS A PASSIVE THERMAL DE- 
SIGN OP RADIATION TO SPACE AND CONDUCTION TO MOUNTINGS. UNIT IS 
FINISH PER CUSTOMER REQUIREMENTS. UNIT IS DESIGN TO 8E ABLE TO 
BE EXPOSED TO 125 DEG. C. <257 DEG, F ) STERILIZATION TEMPERATURE * 

THE VALVE DRIVE AMPLIFIER ELECTRONIC COMPONENT IS DESIGN AND 
BUILT BY MARTIN MARIETTA AEROSPACE DENVER DIVISION. 

P.O. BOX 179 DENVER* COLORADO 80201 

THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. B. HARMEL PHONE 303-794-5211 EXTENSION 2103 

THE VALVE DRIVE AMPLIFIER IS DESIGNED AND BUILT FOR THE VIKING 
LANDER CAPSULE. UNIT IS THE CONTROLLER OF THE VIKING LANDER ACS. 

THE UNIT IS DESIGN FOR SPACE ENVIRONMENT AND WILL BE ONBOARD 
VIKING FIRST FLIGHT IN THE SUMMER OF 1975. UNIT HAS HAD ITS QUAL 
TEST AND STERILIZATION AT PRESENT TIME. 


REF. THERMAL ANALYSIS FOR VALVE DRIVE AMPLIFIER ELECTRONIC COMPO- 
NENT 9 me VIKING PROGRAM NAS2-9000* OCTOBER 9, 1972. 
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P AGE 1-50 


«■* * *** « ft«« »««»«» #* »«» »«« -ft #■» -0- ***###* ««#«««««« *«■ ■» it »*«■»#•»** #***»*# #* * 


equipment 

QUANTITY 

WEIGHT 

POWER 

VOLUME 

ITEM 


(POUNDS) 
UNIT TOTAL 

(WATTS) 

CCU FT.) 




COMPUTER 

* 

2 

21*6 

42* 

60, 

.60 

TAPE RECORDER 


1 

10. 

10* 

20, 

,20 

DATA ACQUISITION UNIT 

■ft 

10 

A. 

4 0. 

26, 

.26 

TELEMETRY FORMATTER 


2 

6. 

12. 

14, 

,25 

DATA BUS CONTROLLER 

* 

2 

6 . 

12. 

15, 

,20 

TOTALS 




116. 

136, 

1,50 


NOTES * DENOTE REDUNDANT UNITS 

«» «*«-»««« •»*#*•&»*##•»*•* «*«»«»'*«»« «•■»*■* 

TIMELINES 

CONTINUOUS OPERATION OF SUBSYSTEM FROM PRELAUNCH TO LANDING* 
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thermal requirements9 physical characteristics, and constraints 


AVIONICS SYSTEM 

DATA MANAGEMENT SUBSYSTEM 

«■»*«■*** «#«««« a *■» 

COMP 1 MAGIC 352 DELCO ELECTRONICS P/N 7888760-031 

DESIGN OPERATING CASE TEMPEPATURE . 305, TO 328* DEG* K 

< 90 * TO 1 30 * DEG . F ) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 236* TO 344. DEG . K 

( -35. TO 1 60 « OEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 299. TO 340. DEG. K 

( 79. TO 152. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 298. TO 342. DEG. K 

* ( 77. TO 156. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 50.8 * WIDTH 40.6 * HEIGH! 22.9 CENTIMETERS 

LENGTH 20.0 * WIDTH 16.0 * HEIGHT 9.0 INCHES 

PACKAGE AREA 8309.7 SQ. CFNTIMETERS * 1288.0 SQ. INCHES 

PACKAGE VOLUME 47194.7 CU. CENTIMETERS * 2880.0 CU. INCHES 

CASE material ALUMINIUM 

CASE WEIGHT 9,1 KILOGRAMS * 20,0 POUNDS 

TOTAL WEIGHT 36,1 KILOGRAMS * 79.5 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY = 0.90 

INPUT STEADY STATE POwFR 20ft. WATTS ** 215MAX 

OUTPUT POWER 0. WATTS ** 

THERMAL DESIGN ACTIVE * PASSIVE 

a******************************************* #«• «•»**«****##* ******.** 
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRE|_AUNCH YES* ASCENT YES* REENTRY YES 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
MARRIED TO CAROUSEL SB IMU 
QUALIFIED FOR A 9 HOUR MISSION 

FUNCTION IN LESS THAN ONE MINUTE AFTER POWER-ON 

0 

THE MAGIC 352 COMPUTER IS DESIGNED 4N0 BUILT BY 

DELCO ELECTRONICS DIVISION OF GENERAL MOTOR CORPORATION 
6767 HOLISTER AVE. GOLTA* CALIFORNIA 93017 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 
MR. JOHN MICHELS PHONE S05-968-1011 EXTENSION 623 

THIS COMPUTER IS CURRENTLY IN A PRODUCTION PHASE AND IS BEING 
PROCURED BY SAMSO FOR USE ON THE TITAN 3C TRANSTAGE AS THE SINGLE 
GUIDANCE AND CONTROL COMPUTER. FOR THIS SYSTEM IT IS MARRIFD TO 
CAROUSEL 58 IMU. THIS UNIT IS SCHEDULE!) TO FLY FOR THE FIRST TIME 
IN 1973. A SINGLE 28 VDC SOURCE IS REQUIRED. THE INTERNAL THERM 
AL DESIGN IS CONDUCTION. THE BOX IS DESIGNED TO MAINTAIN A 3.45 N/ 

CM SQ (5 PSTA) PRESSURE ABOVE THE LOCAL AMBIENT. NITROGEN IS THE 
PRESSURANT GAS BUT IS NOT REQUIRED FOR THERMAL DESIGN. THE 
COMPUTER IS DESIGNED WITH 16K WORDS OF MEMORY. THE MAX POWER 
ALLOWABLE IS 215 WATTS. 


REF. MAGIC 352 COMPUTER TECHNICAL DESCRIPTION 9 DELCO ELECTRONICS 
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THERMAL REQUIREMENTS* PHYSICAL CHARACTERISTICS* AND CONSTRAINTS 


avionics system 

DATA MANAGEMENT SUBSYSTEM 
a*************************************** ***** 

COMP P MAGIC 35? DIGS DELCO ELECTRONICS P/N 7554180-011 

DFSIGN OPERATING CASE TFMPER A TUBE 253. TO 343. DEG. K 

( -4 a TO 158. DEG. F) 

NON-OPFRATING AND STORAGE Case TEMPERATURE 208. TO 423. DEG, K 

( -85. TO 302. DEG, F) 

ACCEPTANCE TFST TEMPERATURF REQUIREMENTS 263. TO 333. DEG. K 

( 14. TO 140. DEG, F) 

GUAl I F I C ATI ON TEST TEMPERATURF REQUIREMENTS 253. TO 343. DEG, K 

< -4 « TO 158, DEG, F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 48.3 * WIDTH 27,9 * HEIGHT 19,8 CENTIMETERS 

LENGTH 19.0 * WIDTH 11.0 * HEIGHT 7,8 INCHES 

PACKAGE AREA 5716.1 SO. CENTIMETERS * 886,0 SO , INCHES 

PACKAGE VOLUME 26714,2 CU, CENTIMETERS * 1630,2 CU* INCHES 

case material aluminium 

CASE WEIGHT 5.7 KILOGRAMS * 12,5 POUNDS 

TOTAL WEIGHT 22.7 KILOGRAMS * 50.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0,900 * F.MISSIVITY = 0.900 

INPUT STEADY STATE POWER 175. WATTS ** 21 WATTS DISCRETE POWER 
OUTPUT POWER 0. WATTS ** 

THERMAL DESIGN ACTIVE * PASSIVE 

****************************************************************** 
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT YES* REENTRY YES 
MISSION ON-TTMES * SHUT/TUG ON* TUG/OR8IT ON* TUG/PAY ON 
BOX DESIGN INCLUDES EXTERNAL CASE AIR HEAT EXCHANGER 
THERMAL MASS AND RADIATION IN FLIGHT 
90 M I NUTF MISSION LIFETIME 

***********«•********•»**«•***«.■»**■»*•**»**■»*************************** 
THE MAGIC 352 DIGS COMPUTER IS DESIGNED AND BUILT BY 

DELCO ELECTRONICS DIVISION OF GENERAL MOTORS CORPORATION 
6767 HOLISTER AVE. GOLTA* CALIFORNIA 93017 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. JOHN MICHFLS PHONE 805-968-1011 EXTENSION 623 

THIS COMPUTFR IS CURRENTLY IN 6 PROTOTYPE DEVELOPMENT PHASE FOR 
MACDONALD DOUGLAS CORP. THE CASE IS PRESSURIZED WITH NITROGEN AND 
HAS A 3.45 N/CM SQ (5 PSIG) RELIFF VALVE, THIS COMPUTER HAS 
POTENTIAL APPLICATION FOR THE DELTA LAUNCH VEHICLE, THE CASE IS 
DESIGNED WITH EXTERNAL AIR PASSAGES ON THE TOP* BOTTOM AND BACK 
FOR GPOUND AIR CONDITIONING. QUAL TEST INCLUDES 71 OEG C (160 DEG 
F) FOR 90 MIN. AND 0 DEG C (32 DEG F ) FOR 30 MIN. THE DUAL 
REQUIRES 4 CYCLES. 


PEF. CONVERSATION WITH MR. JOHN MICHELS OF DELCO ELECTRONICS 



SPACE Tug equipment data rank FINAL data PAGE I -5 3 

THERMAL REQUIREMENTS 9 PHYSICAL CHARACTERISTICS* AND CONSTRAINTS 


AVIONICS SYSTEM 

DATA management SUBSYSTEM . 

COMP 3 4*9 COMpijTER CONTROL DATA CORP. 


DESIGN OPERATING CASE TEMPERATURE 


253. 

TO 

338. 

DEG. 

K 



( 

-4. 

TO 

149. 

DEG. 

F ) 

non-operating and storage case 

TEMPERATURE 


218. 

TO 

368. 

DEG. 

K 



( 

-67. 

TO 

203. 

DEG, 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


253. 

TO 

338. 

DEG. 

K 



( 

-4. 

TO 

149, 

DEG. 

F) 

QUALIFICATION TEST TEMPERATURF 

REQUIREMENTS 


253. 

TO 

338. 

DEG. 

K 



( 

-4. 

TO 

149, 

DEG. 

F) 


PACKAGF SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 10.7 * WIDTH 10*7 * HEIGHT 21.3 CENTIMETERS 

LENGTH 4.2 * WTOTH 4*2 * HEIGHT 8.4 INCHES 

PACKAGE AREA 1138.1 SO. CENTIMETERS * 176.4 SQ. INCHES 

PACKAGE VOLUME 2428.2 CU. CENTIMETERS * 148.2 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE. WEIGHT .5 KILOGRAMS * 1.0 POUNDS 

TOTAL WEIGHT 4.5 KILOGRAMS * 10.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY a 0.90 

INPUT STEADY STATE POWER 20.0 WATTS ** 

OUTPUT POWER 0. WATTS ** 

thermal design PASSIVE * PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREl.AUNCH YES* ASCENT YES* REENTRY YES 
‘ MISSION ON- TIMES * SHUT/TUG ON* TUG/OR8T T ON* TUG/PAY ON 
THE 469 COMPUTER IS DESIGNED WITH A COLD PLATE. THE PLATE IS 12.7 
X 11,9 X 2.1 CENTIMETERS (5. X 4.7 X .62 IN ) AMO COUPLES AS A 
MOUNTING PLATF AND FLANGE . SURFACE FINISH PER CUSTOMER REQUIRE- 
MENTS. CABLF LENGTH IS LIMITED TO 1.8 METERS ( 6 FT). 

MICRO-SECOND TIME DELAY FROM POWER ON, 

UNIT IS SPACE QUALIFIED. 

BASEPLATE MUST CONDUCT 12 TO 15 WATTS TO MOUNTING FRAMEWORK. 

THE 469 CLASS-A PLATED WIRE COMPUTER IS DESIGNED AND BUILT BY 
CONTROL DATA CORPORATION* MINNEAPOLIS MILITARY PRODUCTS DIVISION 
3101 EAST 60 Th STREET MINNEAPOLIS* MINNESOTA 55440 
THE DATA CONTAINED HEREIN WAS OBTAINED FPO^ 

MR. CARROLL SKIBA PHONE 612-853-3126 EXTENSION 

The 469 class a computer has capabilities for various memory sizes 

RANGING FROM RK TO 32K. THIS UNIT WOULD CONSIST OF FOUR 8K MEMOR- 
IES COUPLED TOGETHER TO ATTAIN THE 32K SIZE* THE UNIT CAN BE 
DESIGNED AS A REDUNDENT OR A CROSS OVER STRAP DOWN SYSTEM. THE 
UNIT HAS BEEN SPACE QUALIFIED HOWEVER HAS NOT FLOWN IN A SPACE- 
CRAFT SYSTEM. THE UNIT CURRENTLY USED ON THE ITT TALOS AND MMC 
PERSHING MISSILE SYSTEMS. THE 469 WAS CONSIDERED FOR USE ON HEAD 
AND IS BEING CONSIDERED FOR THF SHUTTLE ZERO-G FUEL GAUGING 
SYSTFM. THE NAP SPACE DIV. BASELINED THE 469 IN THEIR OOS STUDY 
FOR SAMSO » THF UNIT U1.TILI7ES A P-MOS PLATED WIRE MEMORY AND IS 
IN A PRODUCTION STATUS. THE 469 MEETS MIL-I-5400 CLASS 2 TEST 

requirements. 


REF. CDC DESIGN AND QULA I F I C AT ION POLICY 5 JUNE 1972. 

469 COMPUTER ANO SUPPORT EQUIPMENT BROCHURE 'G020464 . 
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THERMAL REQUIREMENTS* PHYSICAL CHARACTERISTICS* AND CONSTRAINTS 


avionics system 

data MANAGEMENT SUBSYSTEM 
COMP 4 469 DOUBLE DENSITY CONTROL DATA CORF « 


DESIGN OPERATING CASE TEMPERATURE 


253. 

TO 

338. 

DEG. 

K 


( 

-4 D 

TO 

149. 

DEG. 

F) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 


218. 

TO 

360. 

DEG. 

K 


< 

-67. 

TO 

203. 

DEG. 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


253. 

TO 

338. 

OEG, 

K 


( 

-4 . 

TO 

149. 

DEG. 

F> 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 


253. 

TO 

338. 

DEG. 

K 


( 

-4. 

TO 

149. 

DEG. 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 1 0 . 7 * WIDTH 10.7 * HEIGHT 12.2 CENTIMETERS 

LENGTH 4.2 * WIDTH 4.2 * HEIGHT 4.8 INCHES 

PACKAGE AREA 747.9 SO. CENTIMETERS * 115.9 SG. INCHES 

PACKAGE VOLUME 1387.5 CU. CENTIMETERS * 84.7 CU. INCHES 

case material aluminum 

CASE WEIGHT 0.0 KILOGRAMS * 0.0 POUNDS 

TOTAL WEIGHT 2.7 KILOGRAMS * 6.0 POUNDS 

•SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVXTY = 0.90 

INPUT STEADY STATE POWER 16.0 WATTS ** 

OUTPUT POWER 0. WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

physical characteristics and constraints remarks 

NON MISSION ON-TIMES *PR£t_AUNCH YES* ASCENT YES* REENTRY YES 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE 469 COMPUTER IS DESIGNED WITH A COLDPLATE AND MUST CONDUCT 12 
TO 15 WATTS TO MOUNTING FRAMEWORK. THE PLATE IS 12.7 X 11.9 X 2.1 
CENTIMETERS (5. X 4.7 X .82 IN). SURFACE FINISH PER CUSTOMER 
REQUIREMENTS. CABLE LENGTH IS LIMITED TO 1.8 METERS < 6 FT). 
MICRO-SECOND TIME DELAY FROM POWER ON. THE UNIT IS SPACE QUALIF- 
IED. 

THE 469 CLASS A DOUBLE DENSITY PLATED WIRE COMPUTER IS BUILT BY 
CONTROL DATA COMPORaTION MINNEAPOLIS MILITARY PRODUCTS DIVISION 
3101 EAST 80TH STREET MINNEAPOLIS* MINNESOTA 55440 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. CARROLL SKIBA PHONE 612-853-3126 EXTENSION 

THE 469 DOUBLE DENSITY COMPUTER IS PART OF THE FAMILY OF THE 469 
COMPUTERS . THIS UNIT HAS A DOUBLE DENSITY MEMORY PER MEMORY BANK 
TWO 16K BANKS ARE USED TO ACHIEVE THE 32K REQ. THE 469 CAN BE 
BUILT FOR A REDUNDANT OR CROSS-OVER STRAPDOWN SYSTEM. THE UNIT IS 
SPACE QUALIFIED BUT HAS NOT FLOWN IN A SPACECRAFT SYSTEM. THE 469 
HAS BEEN Used IN THE ITT TALOS AND MMC PERSHING MISSLE SYSTEMS. 

THE NAR SPACE 'DIV, BASELINED THE 469 IN THE SAMSO OOS STUDY AND IS. 
UNDER CONSIDERATION FOR SHUTTLE ZERO-G FUEL GAUGE SYSTEM. THE 469 
IS A P-MOS PLATED WIRE MEMORY AND IS IN A PRODUCTION STATUS. THE 
UNIT MEETS MIL-E-5400 CLASS 2 REQUIREMENTS. 


PEF. 469 COMPUTER AND SUPPORT EQUIPMENT BROCHURE, G02046A 
CDC 469 DESIGN AND QULA I F IC AT ION POLICY 5 JUNE 1972 
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thermal requirements* physical characteristics* and constraints 


AVIONICS SYSTEM 
DATA MANAGEMENT SUBSYSTEM 
a****************-***** «*««««« «*»***« *«**«»«-««* 

COMP 5 LS-5? COMPUTER LEAP SIEGLER INC 

DESIGN OPERATING CASE TEMPERATURE 219. TO 344. DEG. K 

( -65. TO 160. DEG. F) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 211. TO 368. DEG. K 

( -80. TO 203. DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219. TO 344. DEG. K 

{ -65. TO 160. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219. TO 344. DEG. K . 

( -65. TO 160. DEG. F> 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 19.3 * WIDTH 27.9 * HEIGHT 30.5 CENTIMETERS 

LENGTH 7.6 * WIDTH 11.0 * HEIGHT 12.0 INCHES 

PACKAGE AREA 3958.7 SO. CENTIMETERS * 613.6 SG. INCHES 

PACKAGE VOLUME 16439.5 CU. CENTIMETERS * 1003.2 CU. INCHES 

CASE MATERIAL ALUMINUM 

• CASE WEIGHT 4.5 KILOGRAMS * 10.0 POUNDS 

TOTAL WEIGHT 15.0 KILOGRAMS * 33.0 POUNDS 

SURFACE PROPERTIES ALPHA - 0,90 * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER 205.0 WATTS ** 

OUTPUT POWER 0. WATTS ** 

THERMAL DESIGN ACTIVE * ACTIVE 

****************************************************************** 
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT YES* REENTRY YES 
mission on-times * shut/tug on* tug/orbit on* tug/pay on 
PRESENTLY DESIGNED FOR FORCED AIR COOLING AND CAN BE MODIFIED FOR 
COLD PLATE. SURFACE PROPERTIES PER CUSTOMER REQUIREMENT. CABLE 
LENGTHS UP TO 15 METERS (50 FT) DEPENDING ON COMPONENTS, 

OPERATION WITHTN A FEW SECONDS OF POWER ON. 
****************************************************************** 

THE LS-52 COMPUTER IS DESIGNED AND BUILT BY 
LEAR SIEGLER INSTRUMENT DIVISION 

4141 EASTERN AVENUE. S.E. GRAND RAPIDS. MICHIGAN 49508 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. JOHN DELISIO PHONE 213-670-0643 EXTENSION 

THE LS-5? COMPUTER WAS DEVELOPED AND BUILT FOR THE USAF F-4 
FIGHTER ROMRFR. IT IS IN PRODUCTION FOR THE AN/ARN-101 NAVIGATION 
WEAPON DELIVERY SYSTEM. THE LS-52 IS A 32K MACHINE EXPANDABLE TO 
64K. THE COMPUTER HAS NOT.BE USED IN A space application. MEETS 
MIL-E-5400 CLASS 2X AIRCRAFT REQUIREMENTS. 


REF. CONVERSATION WITH MR JOHN DELISIO OF LEAR SIEGLER. 
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THERMAL. requirements* physical characteristics* and constraints 


avionics system 

data management subsystem 

ft««« «««»«ft««-ft»««a«ftftftft»ftft«ftftft«ftftftft«ftftft«aftft««« 

COMP 6 BR-1CI8M COMPUTER BUNKER RAMO 


DESIGN OPERATING CASE TEMPERATURE 


218® 

TO 

358® 

DEG. 

K 



( 

-67, 

TO 

185. 

DEG® 

F) 

NON-OPERATING AND STORAGE CASE 

TEMPERATURE 


218, 

TO 

398. 

DEG. 

K 



( 

-67, 

TO 

257, 

deg. 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


218. 

TO 

358® 

DEG. 

K 



( 

-67. 

TO 

185. 

DEG. 

F) 

QUALIFICATION TEST TEMPERATURE 

REQUIREMENTS 


218. 

TO 

350. 

DEG. 

K 



( 

-67. 

TO 

185. 

OEG. 

F) 


PACKAGF SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 30,5 * WIDTH 10*2 * HEIGHT 15,2 CENTIMETERS 

LENGTH 12.0 * WIDTH 4,0 * HEIGHT 6,0 INCHES 

PACKAGE AREA 1858,1 SQ. CENTIMETERS * 288,0 SO. INCHES 

PACKAGE VOLUME 4719,5 CU. CENTIMETERS * 288,0 CU. INCHES 

CASE MATFRIAL ALUMINUM 

CASE WEIGHT o 9 KILOGRAMS * 2.0 POUNDS 

TOTAL WEIGHT 5.9 KILOGRAMS * 13.0 POUNDS 

SURFACE PROPERTIES ALPHA * 0.90 * EMISS2 VI TY = 0.90 

INPUT STEADY STATE POWER 14.5 WATTS **MEMORY UNIT IS TEMP- DEPEND 
12.5 AT 29fl. DEG* 30.0 AT1283, DEG (WATTS AT DEG. KELVIN) 

12.5 AT 77. DEG* 30.0 AT1850, DEG (WATTS AT DEG. FAHRENHEIT) 
OUTPUT POWER 0.0 WATTS ** 

thermal DESIGN PASSIVE * PASSIVE 

&4ftftftft*ftft# , 'ttftftftft*tt«ftft*ftftftftftft»ftftft ftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftftft* 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT YES* REENTRY YES 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
UNIT COMPONENTS ARE HEAT SUNK TO BASE PLATE. COOLING IS BY CON- 
DUCTION. CARLE MAX LENGTH 1 o 52 METER (5 FT). UNIT IS DESIGN FOR 
AIRCRAFT* BUT CAN BE MODIFIED FOR SPACE APPLICATIONS® ABOVE UNIT 
IS SIZED FOR \ 6K WORD MFMORY AND POWER SUPPLY, A 32K WORD MEMORY 
UNIT WILL HAVE A SEPERATE MEMORY PACKAGE OF 15.3 X15.3 X10.2 CM 
(6. 0X6. 0X4.0 IN)® UNIT SURFACES ARE BLACK ANODIZED* CAN BE 
FINISHED PER CUSTOMER THERMAL REQUIREMENTS, 

ft«ft«ftft*ft*-**«ftftftft«*ftftftftftftftftftft«ftftftftftft*ftft«.ftttftftftftftftftftftftftftftftftftftftttft#ftftftft 

THE BR-101RM GENERAL PURPOSE DIGITAL COMPUTER IS DESIGNED AND 
BUILT BY HUNKER RAMO ELECTRONICS SYSTEMS DIVISION 
31717 LA TIENDA DRIVE* WESTLAKE VILLAGE* CALIFORNIA 91361 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR GORDON OSBORN PHONE 213-889-2211 EXTENSION 

THF BR-1018M WAS DEVELOPED FOR WRIGHT PATTERSON USAF 679H MISSILE 
PROGRAM. IT IS PRESENTLY BEING TESTED AT EAGLE USAF BASE FOR THE 
F4 LOW COST INERTIAL NAVIGATION SYSTEM. THF UNIT HAS QUALIFIED TO 
MIL-E-540Q CLASS 2. THF BR-1018M HAS A 1 6K WORD MEMORY THE UNIT 
CAN BE EXPANDED TO 13 IK WORD MEMORY, FOR A 32K WORD MEMORY COMPU- 
TER THE MEMORY IS PACKAGED IN A SEPARATE BOX WITH THE DIMENSIONS 
OF 15,3 X15.3 X 10,2 CMC6.0 6.0 X4.0IN). THE UNIT WILL USE 
ADDITIONAL POWER AND HAVE ADDITIONAL WEIGHT® THE MEMORY TYPE IS A 
NDRO P-MOS PlaTEO WIRE*AND HAS AN 18 BITS WORD SIZE. THE UNIT 
CABLE LENGTH IS LIMITED TO 1.52 METERS (5.0 FEET), 


REF. CONVERSATION WITH MR GORDON 05B0RN OF BUNKER RAMO 
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THERMAL requirements* physical characteristics* and constraints 


avionics systf.m 

DATA MANAGEMENT SUBSYSTEM 

*************<M5.#*******#******tt*************tt 

COMP 7 CP-16A COMPUTER GENERAL ELECTRIC 

DESIGN OPERATING CASE TEMPERATURE . 219. TO 344. DEG. K 

{ -65. TO 160. DEG. F> 

NON-OPERATING and STORAGE CASE TEMPERATURE 211. to 368. DEG. K 

{ -HO. TO 203. DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219. TO 344. DEG. K 

{ -65. TO 160. DEG. E) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219. TO 344. DEG. K 

{ -65 o TO 160. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

package size * length 32.0 * width 20.3 * height 19.3 centimeters 

LENGTH 12.6 * WIDTH 8.0 * HEIGHT 7.6 INCHES 

PACKAGE AREA 3320. 8 SO. CENTIMETERS * 514.7 SQ. INCHES 

PACKAGE VOLUME 12553.8 CU. CENTIMETERS * 766.1 CU, INCHES 

CASE MATFRIAL ALUMINUM 

CASE WEIGHT 3.1 KILOGRAMS * 6.8 POUNDS 

TOTAL WEIGHT 11.3 KILOGRAMS * 24,9 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER 242.0 WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN ACTIVE * ACTIVE 

****************************************************************** 

PHYSICAL CHAPACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *P«ELAUNCH YES* ASCENT YES* REENTRY YES 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE CP-16 IS AN AIRCRAFT COMPUTER IT CAN BE MODIFIED FOR SPACE 
VEHICLE USE. IT IS FORCED AIR COOLED AND CAN BE CONVERTED TO CON- 
DUCTION AND RADIATION. SURFACE PROPERTIES ARE PER CUSTOMER THERMAL 
REQUIREMENTS* UNIT 4S PAINTED WITH GRAY EPOXY PAINT AT PRESENT USE 
UNIT AT STAND BY MODE WILL USE APPROX. 200 WATTS. MAXIMUM CABLE 
LENGTH IS 15 METERS (50 FEET). UNIT DOES NOT REQUIRE ANY SPECIAL 
ORIENTATION IN VEHICLE. 

****************************************************************** 
THE CP-16A GEMIC 1 COMPUTER IS DESIGN ANO BUILT BY 
GENERAL ELECTRIC CO.» AEROSPACE ELECTRONICS SYSTEMS DEPARTMENT 
FRENCH ROAD, UTICA* NEW YORK 13503 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR HOWARD ESTEY PHONE 315-797-1000 EXTENSION 7736 

THE CP- 1 6 A DIGITAL COMPUTER IS AN OFF-THE-SHELF COMPUTER* IT IS 
DESIGN FOR AIRCRAFT USE BUT CAN BE MODIFIED FOR SPACE VEHICLE USE, 
UNIT HAS A 32K WORD CORE MEMORY AND IS EXPANDABLE TO 65K WORD 
MEMORY . UNIT POWER OF 242 WATTS INCLUOES-THE FOLLOWING CPU* I/O* 
(DMA > * 32K X 18 CORE MEMORY * AND POWER SUPPLY. UNIT CAN HAVE EITHER 
28 VDC OR 115 VAC 3 PHASE 400-HZ POWER SUPPLY. UNIT WITH EXPANDEO 
MEMORY TO 64k WORD WILL HAVE LARGER SIZE*wElGHT AND POWER CONSUMP- 
TION. UNIT memory can re converted to plate WIRE memory with reduc 
TION IN SIZE WEIGHT AND POWER CONSUMTPION. THE CP-16A IS QUALIFIED 
TO MIL-E-5400 CLASS 2X* AND MTL-E-16400 (EMI). 


REF. DATA SHEETS FROM G.E. ON 8-17-73 AND CP-16 AND CP-32 GEMIC I 
COMPUTERS BROCHURE BY G.E. 
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THERMAL REQUIREMENT S * PHYSICAL CHARACTERISTICS. AND CONSTRAINTS 


AVIONICS SYSTEM 
DATA MANAGEMENT SUBSYSTEM 
**»*#»*#*»***«»*##»#»<***■»*»*«•*****•*********** 

COMP * C.P-24A COMPUTER GENERAL ELECTRIC 

DESIGN OPERATING CASE TEMPERATURE ?33„ TO 3 48® DEG. K 

< -AO. TO 167. DEG. F) 

NON-OPEPATING AND STORAGE CASE TEMPERATURE 206. TO 388. DEG. K 

< -85. TO 239. DEG. F) 

ACCEPTANCE TFST TEMPERATURE REQUIREMENTS 233. TO 348. DEG. K 

( -40. TO 167. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219. TO 358. DEG. K 

( -65. TO 185. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 24.1 * WIDTH 26.7 * HEIGHT 31.2 CENTIMETERS 

LENGTH 9.5 * WIDTH 10.5 * HEIGHT 12.3 INCHES • 

PACKAGE AREA 4461.3 SQ. CENTIMETERS * 691.5 SQ. INCHES 

PACKAGE VOLUME 20105.7 CU. CENTIMETERS * 1226.9 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 3.9 KILOGRAMS * 8.5 POUNDS 

TOTAL WEIGHT 17.2 KILOGRAMS * 38,0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY = 0.90 

' INPUT STEADY STATE POWER 94.5 WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN ACTIVE * ACTIVE 

«««««»* #***##*##*##**##»*»#»##•»##<»♦«##**** it# « ■&»#«•«**»*»* 4MUHHHH*** 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH 'ES* ASCENT YES* REENTRY YES 

mission on-times * shut/tug on* tug/orbit on* tug/pay on 

THF CP- 24 A IS DESIGN TO MEET THE REQUIREMENTS OF SPACE MISSIONS. 

THE UNIT THERMAL CONTROL IS BY CONDUCTION TO COLD PLATE MOUNTING. 
UNIT IS PAINTED BLACK BUT CAN BE FINISHED PER CUSTOMER THERMAL RE- 
QUIREMENTS. IN STAND BY MODE UNIT DISSIPATE 75 WATTS. MAXIMUM 
CABLE LENGTH IS 15 METERS <50 FEET). UNIT HAS NO SPECIAL MOUNTING 
REQUIREMENTS TO THE VEHICLE. OPERATIONAL WITHIN 300 NANOSECONDS. 

THE CP-24A GEMIC I COMPUTER IS DESIGNED AND BUILT BY 
GENERAL ELECTRIC CO.* AEROSPACE ELECTRONICS SYSTEM DEPARTMENT 
ERENCH ROAD, UTICA* NEW YORK 13503 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR MQWARD ESTEY PHONE 315-797-1000 EXTENSION 7736 

THE CP-24 A DIGITAL COMPUTER IS AN OFF-THE-SHELF COMPUTER * IT IS 
DESIGN FOR SPACECRAFT USEAGE. THE CP-24A HAS A 32K PLATED WIRE 
NPPO MEMORY. ITS INPUT STEADY STATE POWER OF 94.5 WATTS INCLUDES 
THE FOLLOWING CPU* I/O, 32K X 25 PLATED WIRE MEMORY WITH POWER 
SWITCHING AND POWER SUPPLY. THE POWER. SUPPLY FOR UNIT IS A 28 VDC 
POWER SUPPLY. THE CP-24 MEMORY IS A NON -DESTRUCTIVE READ-OUT <NDRO 
> PLATED WIRE USING BOTH LOW POWER METAL OXIDE SEMICONDUCTORS <MOS 
) AND TTL LOGIC CIRCUITS, THE CP-24A IS AVAILABLE IN SMALLER SIZE 
MEMORIES OF 16K ANO 8K AT LOWER SIZE WEIGHT AND POWER ® IT IS NOT 
AVAILABLE WITH LARGER MEMORIES THAN THE PRESENT 32K WORD MEMORY . 


REF.DATA SHEETS FROM G.E. ON 8-17-73 ANQ CP-24A GEMIC I COMPUTER 
BROCHURE BY G.E. 
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thermal REQUIREMENTS* PHYSICAL characteristics, and constraints 


avionics system 

DATA MANAGEMENT subsystem 

COMP. 9 C P - 3 2 A COMPUTER GENERAL ELECTRIC 

DESIGN OPERATING CASE TEMPERATURE . 219- TO 344* DEG* K 

( -65, TO 1 60 * DEG* F) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 211* TO 368* DEG* K 

( -60 * TO 20 3* DEG* F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219* TO 344* DEG. K 

( -65 * TO 160* DEG* F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219. TO 344. DEG* K 

( -65* TO 160. DEG* F) 

PACKAGE SNA PF RECTANGULAR 

PACKAGE SIZE * LENGTH 45.7 * WIDTH 25*7 * HEIGHT 19.3 CFNT I METERS 

LENGTH 18.0 * WIDTH 10*1 * HEIGHT 7.6 INCHES 

PACKAGE AREA 5101*4 SQ* CENTIMETERS * 790.7 SO* INCHES 

‘ PACKAGE VOLUME 22641.7 CU. CENTIMETERS * 1381*7 CU* INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 4.0 KILOGRAMS * 8.9 POUNDS 

TOTAL WEIGHT 18*9 KILOGRAMS * 41.7 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMI5SIVITY = 0.90 

INPUT STEADY STATE POWFR 365. WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN ACTIVE * ACTIVE 

* ******************************************************* ****** ****** 
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT YES* REENTRY YES 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE CP-3? IS DESIGNED FOR AIRCRAFT USE IT CAN BE MODIFIED FOR 
SPACECRAFT USF. IT HAS A FORCED AIR COOLING SYSTEM AND CAN BE CON 
VERTED TO CONDUCTION COOLING. UNIT IS PAINTED\ WITH A GRAY EPOXY 
PAINT AT PRESENT USAGE BUT IS APPLICATION DEPENDENT. IN STAND BY 
MODE UNIT DISSIPATE 293 WATTS. MAXIMUM CABLE LENGTH IS 15 METERS 
(50 FEET). NO SPECIAL OR IET AT ION IS REQUIRED FOR UNIT TO BE MOUNT 
ED IN VEHICLE. 

«****#****■»»■»»******»•»»**#■»****<>*«■«■#*«**«****************»*****■»** 
THE CP-3?* GEMIC 1 COMPUTER IS DESIGNED AND BUILT BY 
GENERAL ELECTRIC CO., AEROSPACE ELECTRONICS SYSTEMS DEPARTMENT 
FRENCH ROAD* UTICA, NEW YORK 13503 
THE OATA CONTAINED HEREIN WAS OBTAINED FROM 

MR HOWARD ESTEY ' PHONE 315-797-1000 EXTENSION 7736 

THE CP- 32 A DIGITAL COMPUTER IS AN OFF-THE-SHELF UNIT THAT IS DE- 
SIGN FOR AIRCRAFT USE BUT CAN BE MODIFIED FOR SPACE VEHICLES. THE 
UNIT HAS 32k WORDS CORF MEMORY AND IS EXPANDABLE TO lbOOK WORD 
MEMORY* THE .UNIT STEADY STATE POWER OF 365 WATTS INCLUOES THE CPU 
WITH I/O, 3 ?k X 36 BIT-WORDS CORE MEMORY AND POWER SUPPLY. THE 
POWER SUPPLY HAS THE OPTION OF EITHER 28 VDC OR 115 VAC 400 HZ 
3 PHASE POWER SUPPLY* UNIT MEMORY CAN BE CONVERTED TO PLATED WIRE 
MEMORY WHICH WILL REDUCE UNIT WEIGHT, SIZE ANO POWER. THE CP-32A 
IS QUALIFIED TO MIL-E-5400 , CLASS 2X AND MIL~E~16400 <EMI1* 


REF.DATA SHEETS FROM G , E * ON 8-17-73 AND CP-16 AND CP-32 GEMJC 1 
COMPUTER BROCHURE BY 6.E. 
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THERMAL requirements* physical characteristics* and constraints 


avionics system 

DATA MANAGEMENT SUBSYSTEM 
COMP 10 SCP-234 COMPUTER. RCA 

DESIGN OPERATING CASE TEMPERATURE 263. TO 333. OEG„ K 

( 14. TO 140. DEG. F) 

NON-OPFRATING AND STORAGE CASE TEMPERATURE 253* TO 358. DEG. K 

{ -4. TO 185® DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 263. TO 333. DEG. K 

( 14. TO 140. DEG. F > 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 263. TO 333. D£G. K 

< 14. TO 140. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 23.6 * WIDTH 22.6 * HEIGHT 14.5 CENTIMETERS 

LENGTH 9.3 * WIDTH 8.9 * HEIGHT 5.7 INCHES 

PACKAGE AREA 2406.6 SQ. CENTIMETERS * 373.0 SQ„ INCHES 

PACKAGE VOLUMF 7731.2 CU. CENTIMETERS * 471.8 CU, INCHES 

CASE MATFRIAL MAGNESIUM 

CASE WEIGHT .2 KILOGRAMS * .5 POUNDS 

TOTAL WEIGHT 5.3 KILOGRAMS * 11.7 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER 3.5 WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

thermal design PASSIVE * PASSIVE 

<HHHH>*<HH»******##**<HHHHHMH»<HMHHH»**»#**#*#**<HHHHH»*****#**tt*#*** ft # 

physical characteristics and constraints remarks 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT YES* REENTRY YES . 

mission on-times * shut/tug on* tug/orbit on* tug/pay on 
THE STANDARD CONTROL PROCESSOR IS A COMPUTER DESIGN FOR SPASE 
USAGE ♦ IT IS DEVELOPED FOR A DOD PROGRAM THAT 15 CLASSIFIED. UNIT 
WILL BE LAUNCH IN THE FUTURE. IT IS DESIGN FOR A PASSIVE COOLING 
8Y RADIATION. UNIT IS PAINTED WITH BLACK PAINT. CABLE LENGTH DE- 
PEND ON UNIT SPEED AND CABLE CAPACITANCE. UNIT STEADY STATE POWER 

IS independent of memory size, unit power does not include power 
CONVERTER from 28 VDC TO *10 VDC* -10 VDC. 

«•**** »««•«»« « ************* «««» #tf «»«««««« »«»«#«#«»«»«»« *#»**«* 

THE SCP-234 STANDARD CONTROL PROCESSOR COMPUTER IS DESIGN AND 
BUILT BY RCA A STRO-ELECTRONT CS DIVISION 
P.O. BOX 800 PRINCETON* NEw JERSEY 0R540 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR SAM RUSSELL PHONE 609-448-3400 EXTENSION 3247 

THE SCP-234 STANDARD CONTROL PROCESSOR COMPUTER IS DESIGNED FOR 
SPACE VEHICLE USE. THE UNIT IS BEING DEVELOP FOR A OOD CLASSIFIED 
PROGRAM AND WILL BE USED IN SOME FUTURE LAUNCH. THE UNIT HAS A 
32K X 16 AITS CMOS MEMORY 0 UNIT SIZE IS EXPANDABLE TO 65K WORD 
MEMORY. UNIT POWER INCLUDE CPU*32K X 16 BITS CMOS MEMORY 9 READ OUT 
ONLY *RE AO RATE AND I/O CONTROLLER * IT DOES NO T INCLUDE POWER CON- 
VERTER. UNIT OPERATES ON +10 VDC *-10 VDC AND NEED POWER CONVERTER 
FOP 28 VDC INPUT SOURCE. UNIT IS BASICALLY DESIGN FOR RADIATION 
THERMAL CONTROL. NO FURTHER INFORMATION IS AVAILABLE. 


REF . TELEPHONE CONVERSATION WITH MR SAM RUSSELL OF RCA ASTRO 
ELECTRONICS DIVISION ON 8-24-73. 
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thermal requirements* physical characteristics? and constraints 


AVIONICS System 

DATA MANAGEMENT SUBSYSTEM 
*0*0*0 00*0** »#»«««« 0*00* *000* 00*0**00* 000**** 

COMP 11 RAC-261 COMPUTER RAYTHEON COMPANY, 


DESIGN OPERATING CASE TEMPERATURE 

2 1 9 o 

TO 

344. 

DEG. 

K 



( -65. 

TO 

160, 

DEG. 

F) 

NON-OPERATING AND STORAGE CASE 

temperature 

211 • 

TO 

368. 

DEG. 

K 



( -80. 

TO 

203. 

DEG. 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 

219. 

TO 

344 « 

DEG. 

K 



< -65, 

TO 

160. 

DEG. 

F) 

QUALIFICATION test temperature 

requirements 

219. 

TO 

344. 

OEG. 

K 



< -65. 

TO 

160. 

OEG® 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 49,8 * WIDTH 12,2 * 
LENGTH 19,6 * WIDTH 4,8 * 
PACKAGE AREA 3103,0 SG. CENTIMETERS 

PACKAGE VOLUME 9250.2 CU, CENTIMETERS 

CASE MATERIAL ALUMINUM 


HEIGHT 15,2 CENTIMETERS 
HEIGHT 6,0 INCHES 

* 481.0 SO* INCHES 

* 564.5 CU. INCHES 


CASE WEIGHT 2.0 KILOGRAMS * 4.5 POUNDS 

TOTAL WEIGHT 13,6 KILOGRAMS * 30,0 POUNDS 

SURFACE PROPERTIES ALPHA = 0«90 * EMISSIVITY s 0.90 

INPUT STEADY STATE POWER 200, WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 


00*0*0*0**00*00**00****00*0**0*000**000**0*0 **00000***00**0***00*0 


PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT Y£S* REENTRY YES 

mission on-times * shut/tug on* tug/orbit on* tug/pay on 

THE RAC-261 IECM CMPUTER IS DESIGN FOR AN AIRCRAFT USE IT HAS A 
PASSIVE THERMAL CONTROL OF CONDUCTION THRU SIDE WALLS OF UNIT. 
SURFACE TS IRIOITED BUT CAN BE FINISH PER CUSTOMER THERMAL REQUIR- 
EMENTS. UNIT CAN BE MODIFIED FOR SPACE USE WITHOUT CHANGING US 
BASIC MODE. 


*********** ***************0 *********** 0 ** 00 ******************* 0 *** 
THERAC-261 IECM COMPUTER IS DESIGN AND BUILT BY 
RAYTHEON COMPANY EQUIPMENT DIVISION 
528 BOSTON POST ROAD SUDBURY * MASSACHUSETTS 01776 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR K.A. JENSEN PHONE 617-443-9521 EXTENSION 2881 

THE RAC-261 IECM COMPUTER IS A PART OF THE RAC-261 COMPUTER FAMILY 
THE RAC-261 COMPUTER IS A MODULAR UNIT THAT IS DESIGN FOR MILITARY 
AIRCRAFT AND SPACE ENVIRONMENTS* AND CAPABLE OF OPERATING IN MIL-E 
5400 AND MIl-E-8189 ENVIRONMENTS. COOLING IS PROVIDED DEPENDING ON 
APPLICATION BY CONDUCTION (COLD PLATE) * FORCED AIR OR LIQUID. 

THE RAC-261 IECM COMPUTER IS BUILT FOR THE F4 INTERNAL ELECTRONICS 
COUNTER MEASURE SYSTEM AT ITS PRESENT FORM It USES A 16K X16 SITS 
ERASEABLE CORE MEMORY BY EMI. THE ABOVE DATA IS BASED ON A 32K X 
16 BITS CORf; MEMORY* UNIT IS EXPANDABLE UP TO 65K WORD MEMORY. THE 
RAC-261 CAN BE CHANGED TO USE MOS OR PLATED WIRE MEMORY WITH SOME 
REDUCTION IN UNIT WEIGHT POWER AND SIZE. THE RAC-261 POWER SOURCE 
IS 28 VDC « UNIT AS INDICATED ABOVE CONSIST OF THE FOLLOWING CPU 
WITH I/O 9 3 2K X 16 CORE MEMORY AND 28 VDC POWER SUPPLY. 


REF. CONVERSATION WITH MR K.A. JENSEN OF RAYTHEON ON 8-24-73 AND 
RAYTHEON AEROSPACE COMPUTER SYSTEM MODEL 261 BROCHURE. 
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thermal requirements* physical characteristics* and constraints 


avionics system 


data management 

* «n»# *#* » ««» »*« a a » #«««««««* 
COMP 12 AP-I 0 1 COMPUTER IBM 


DESIGN OPERATING CASE TEMPERATURE 

219. 

TO 

344. 

DEG. 

K 



( -65. 

TO 

160 © 

DEG. 

F) 

non-operating 

AND STORAGE CASE TEMPERATURE 

211. 

TO 

368© 

DEG. 

K 



( -80. 

TO 

203. 

DEG. 

F) 

acceptance test temperature requirements 

219. 

TO 

344. 

DEG. 

K 



< -65, 

TO 

160. 

DEG. 

F) 

qualification 

TEST TEMPERATURE REQUIREMENTS 

219. 

TO 

344. 

DEG. 

K 



( -65. 

TO 

160. 

DEG. 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 71.1 * WIDTH 25.7 * HEIGHT 19,3 CENTIMETERS 
LENGTH 28.0 * WIDTH 10. 1 * HEIGHT 7.6 INCHES 
PACKAGE AREA 7385.3 SQ. CENTIMETERS * 1144.7 SO. INCHES 

PACKAGE VOLUME 35220.4 CU. CENTIMETERS * 2149.3 CU. INCHES 

CASE material MAGNESIUM 


CASE WEIGHT 4.5 KILOGRAMS * 10.0 POUNDS 

TOTAL WEIGH? 26.1 KILOGRAMS * 57.5 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER 340. WATTS ** FULL PREFORMANCE 
OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN ACTIVE * ACTIVE 


*«»****«•#*****««•**#****»** ****»****#*«•«*•»•&*•*►*■******»*•»#* 


physical characteristics and constraints remarks 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT YES* REENTRY YES 

MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE AP-101 COMPUTER IS DESIGN FOR ACTIVE COOLING BY MEANS OF FORCE 
AIR CIRCULATION. UNIT CAN BE MODIFIED TO PASSIVE THERMAL CONTROL. 
UNIT POWER CAN BE REDUCED TO 280 WATTS STEADY STATE BY REDUCING 
DUTY CYCLE TO 200 KOP/S FROM 500 KOP/S. UNIT CABLE LENGTH IS 
DEPENDENT ON DESIGN CONSI DERATION So SURFACE PROPERTIES ARE GOLD 
MYLAR BUT CAN BE FINISHED PER CUSTOMER THERMAL REQUIREMENTS. 


THE ADVANCED SYSTEM/4 PI MODEL AP-101 COMPUTER IS DESIGN AND 
BUILT BY IBM FEDERAL SYSTEMS DIVISION* ELECTRONICS SYSTEMS CENTER 
OWEGO * NEW YORK 13827 

THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR DICK WALKER AND C.L. MARTIN PHONE 205-837-4000 EXTENSION 

THE MODEL AP-101 COMPUTER IS MEMBER OF THE IBM ADVANCED SYSTEM/4, 
PI GENERAL-PURPOSE COMPUTERS THAT ARE BASED ON COMMON TECHNOLOGY. 
THE AP-101 COMPUTER HAS A 32K X 36 BIT FERRITE MAGNETIC CORE * NON- 
VOLATILE ? Random access* destructive reaoout memory, the unit is 

A MODULAR DESIGN COMPUTER THAT CONSISTS OF A CPU* A PARALLEL I/O 
CHANNELS 28 VDC POWER SUPPLYING UP TO A 32K WORD MEMORY ALL IN A 
SINGLE AIR TRANSPORT RACK ( ATR ) © THE AP-101 MEMORY IS IN PLUGGABLE 
MODULES WITH EACH 8K INCREMENT CONSISTS OF TWO COMPLETELY INTER- 
CHANGEABLE PLUGGABLE MODULES. THE MAIN STORAGE MODULE OF 32K* IN 
CONJUNCTION WITH A PLUG-IN EXTERNAL MEMORY UNIT CAN EXPAND THE 
MAIN STORAGE TO 262K WORD MEMORY, THE AP-101 COMPUTER IS DESIGNED 
TO MEET M IL-E-54 00 * CLASS 2X REQUIREMENTS, UNIT IS BEING CONSIDER 
FOR THE SPACE SHUTTLE AND HAS THE CAPABILITY TO INTERCHANGE MEMORY 
MODULE FROM CORE TO PLATED WIRE 0 THE AP-101 IS AN OFF-THE-SHELF » 
AND IN PRODUCTION COMPUTER* VARIOUS OPTIONS ARE AVAILABLE DEPEND- 
ING ON APPLICATION AND NEEDS. 

REF.ADVANCED SYSTEM/4 PI MODEL AP-101 BROCHURE BY IBM. 
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THERMAL REQUIREMENTS* PHYSICAL CHARACTERISTICS 9 AND CONSTRAINTS 


avionics system 
DATA MANAGEMENT SUBSYSTEM 
»•»«#»* « & ■»*■» »«««« •&#* o » •»* * *•&•&'»« «■&■»• #■*«•■«■ «■ «»»*« » 

COMP 13 ADVANCE TECH COMP IBM CMOS LSI MONDL I TIC 


DESIGN OPERATING CASE TEMPERATURE 


219. 

TO 

344. 

DEG. 

K 



( 

-65 o 

TO 

160® 

DEG. 

F) 

NON-OPERATiNG AND STORAGE CASE 

temperature 


211. 

TO 

368. 

DEG. 

K 



( 

-80. 

TO 

203. 

DEG. 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


219. 

TO 

344, 

DEG* 

K 



( 

-65® 

TO 

160, 

DEG. 

F) 

QUALIFICATION TEST TEMPERATURE 

REQUIREMENTS 


219. 

TO 

344. 

DEG* 

K 



( 

-65. 

TO 

160, 

OEG* 

F) 


package shape rectangular 


PACKAGE SIZE * LENGTH 12*2 * WIDTH 25*7 * 
LENGTH 4.6 * WIDTH 10*1 * 

PACKAGE AREA 2086.7 SGU CENTIMETERS 

PACKAGE VOLUME 6037.8 CU* CENTIMETERS 


HEIGHT 19*3 CENTIMETERS 
HEIGHT 7 « 6 INCHES 

* 323 o 4 SO® INCHES 

* 368*4 CU* INCHES 


CASE MATFRlAt MAGNESIUM 

CASE WEIGHT 1.8 KILOGRAMS * 4.0 POUNDS 

TOTAL WEIGHT 9,1 KILOGRAMS * 20*0 POUNDS 

SURFACE PROPERTIES ALPHA a 0.90 * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER *0.0 WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

thermal design PASSIVE * PASSIVE 




PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT YES* REENTRY YES 
mission on-times * shut/tug on* tug/orbit on* tug/pay on 
THE ABOVE Data is FOR A PROJECTED ADVANCED TECHNOLOGY COMPUTER IN 
THE 1977 TIME PERIOD. THE COMPUTER IS ASSUMED TO BE A 64K WORDS 
MEMORY 9 AND USING A CMOS LSI / MONOLITHIC NONVOLATILITY MEMORY. 
PHYSICAL PARAMETERS ARE BASED ON EXPECTED TECHNOLOGY OF 1977. 
DIMENSION IS BASED ON UNIT VOLUME OF 5950 CC* ( 363 CUBIC INCHES) 
UNIT IS ASSUMED TO BE DESIGN TO MEET MIL-E-540Q CLASS 2* AND HAVE 

a passive Thermal control in the form of radiation and conduction 
**# **■»**»»** »***•*«**#«»»*»*«■•»****#*****«■•&«*«**** »«««»•»««»»•«*«»««»« 


THE CMOS LSI /MONOLITHIC MEMORY ADVANCE TECHNOLOGY COMPUTER IS 
DESIGN BY IBM FEDERAL SYSTEMS DIVISION* ELECTRONICS SYSTEMS 
CENTER* OWEGO* NEW YORK 13827 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR DICK WALKER AND C.L MARTIN PHONE 205-837-4000 EXTENSI0N2424 
THE CMOS LSI / MONOLITHIC NONVOLATILE COMPUTER IS AN ADVANCE 
TECHNOLOGY COMPUTER THAT IS BEING DEVELOPED FOR THE 1977 TIME 
PERIOD. THE UNIT USES CMOS LSI LOGIC AND MEMORY CIRCUITS. THIS 
TECHNOLOGY REPRESENTS A SIGNIFICANT BREAKTHROUGH IN POWER* WEIGHT » 
VOLUME <> AND COST. THE ABOVE DATA IS BASED ON A 64K WORD CMOS LSI 
MONOLITHIC NONVOLATILE MEMORY COMPUTER. DATA IS BASED ON ASSUMP- 
TION THAT UNIT WILL BE ABLE TO MEET MIL-E-5400 CLASS 2 AND HAVE 

a passive Thermal control, since unit is only in conceptual stage 
there are no other information available at this time. 


REF , DATA sheets FROM IBM AND CONVERSATION WITH MR DICK WALKER 
OF IBM o 
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AND CONSTRAINTS 


AVIONICS SYSTFM 
DATA MANAGEMENT SUBSYSTEM 
»**»■»«*■»#***«■*■»■&*****'#*■&****'»**************** 

COMP 14 MILLICOMPUTLER westinghouse 

DESIGN OPERATING CASE TEMPEPATURF 21 &* TO 398, DEG, K 

( -67, TO 257, DEG, F) 

NON-OPFRATING and STORAGE CASE TEMPERATURE 211. TO 423, DEG. K 

( -80, TO 302, DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 218- TO 398, DEG. K 

( -67. TO 257. OEG. E ) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS * 218. TO 398. DEG. K 

< -67. TO 257. DEG. F) 

package shape rectangular 

package size * length 24 d i * width 14.0 * height 15.2 centimeters 

LENGTH 9 © 5 * WIDTH 5,5 * HEIGHT 6.0 INCHES 

PACKAGE AREA 1835.5 SO. CENTIMETERS * 284.5 SO. INCHES 

PACKAGE VOLUMF 5137.3 CU. CENTIMETERS * 313.5 CU, INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT ,5 KILOGRAMS * 1.0 POUNDS 

TOTAL WEIGHT 4.5 KILOGRAMS * 10.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.85 * EMISSIVITY = 0.85 

INPUT STEADY STATE POWER 8,0 WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

•**•&»«•*#*»** ft^ftlHHHHUHHHJ**^*#**#*#*######**#**#*#***#*#**#********* 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT YE.S* REENTRY YES 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORRIT ON* TUG/PAY ON 
THE MILLICOMPUTER IS DESIGN FOR BOTH AIRCRAFT AND SPACE ENVIRON- 
MENT. IT IS COOLED BY CONDUCTION AND ITS SURFACES ARE SLACK 
IRIDITF BUT CAN BE FINISHED PER CUSTOMER THERMAL. REQUIREMENTS. 

ABOVE DATA IS BASED ON A MILLICOMPUTER WITH CPU ROM 32K WORD 
SEMICONDUCTOR MEMORY AND A GENERAL PURPOSE I/O IT DOES NOT IN- 
CLUDE THE 28 VDC POWER SUPPLY. THE ADDITION OF THE POWER SUPPLY 
WILL INCREASE THE UNIT HEIGHT BY APPROX. 5.1 CM (2 IN ). 
*•»*«**•»*■&********■»****•» *********************************** ********** 
THE MILLICOMPUTER IS DESIGN AND BUILT BY 
WESTINGHOUSE ELECTRIC CORP.? AEROSPACE AND ELECTRONIC SYSTEMS 
DIVISION BOX 746 BALTIMORE? MARYLAND 21203 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. JIM H. BROWN PHONE 301-765-3660 EXTENSION 

THE MILLICOMPUTER IS PART OF A FAMILY OF FAST? LIGHTWEIGHT , MILIT- 
ARY DIGITAL COMPUTERS OF MODULAR DE5IGN. THE ABOVE DATA IS FOR 
A MILLICOMPUTER WITH A 32K WORDS ROM MEMORY OEVF.LOPED FOR THE BLOC 
FIVE OOD PROGRAM. THE UNIT INCLUDES THE FOLLOWING A TTL MSI CPU? 

A 32K X lb BITrWORDS SEMICONDUCTOR ROM MEMORY ? A GENERAL PURPOSE I 
0 AND 6 POWER SWITCHING, IT DOES NOT INCLUDE A POWER SUPPLY. THE 
UNIT MEMORY CAN BE CHANGED DEPENDING ON APPLICATION TO CORE OR 
PLATED WIRE MEMORY AND IS EXPANDABLE TO 64K WORDS © THE ADDITION OF 
A POWER SUPPLY WILL INCREASE UNIT BY APPROX. 5.1 CM{2 IN) . THE 
MILLICOMPUTER PERFORMS THE COMPUTATIONS AND DATA HANDLING FUNCTION 
FOR A SPECTRUM OF AVIONICS AND AEROSPACE APPLICATIONS? INCLUDING 
FIRE CONTROL WEAPON DELIVERY? ECM ? FLINT* RECONNAISSA ICE AND NAVIG 
AT ION. AT PRESENT THE COMPUTER IS USED IN AN AIRCRAFT AS PRIME 
FIRE CONTROL SYSTEM AND OTHER MEMBERS OF FAMILY ARE USED IN THE B~ 
57G ? S ADR AM 9 AW6-14 AND AWAC SYSTEM. THE COMPUTER IS DESIGNED TO 
THE SPECIFICATIONS OF MIL-E-5400 CLASS 4 AND MIL-E 16400, 

REF 6 WESTINGHOUSE MILLICOMPUTER BRUCHURE, 
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THERMAL REQUIREMENTS* PHYSICAL CH AR ACTER I ST ICS , AND CONSTRAINTS 


AVTONICS SYSTEM 

DATA MANAGEMENT SUBSYSTEM 

COMp 15 MAGIC IV COMPUTER DELCO ELECTRONICS 

DESIGN OPERATING CASF TEMPERATURE . 219* TO 344® DEG. K 

( -66* TO 160 * DEG* F) 

NON-OPERATIng AND STORAGE CASF TEMPERATURE 21 1. TO 368 » DEG B K 

< TO 203® DEG® F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219® TO 344® DEG. K 

< -r5® TO 160® DEG. F) 

QUALIFICATION TEST TEMPFRATUPE REQUIREMENTS 219® TO 344® DEG. K 

( -66® TO 160. DEG, F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 19,0 * WIDTH 16. 5 * HEIGHT 13.0 CENTIMETERS 

LENGTH 7 a 5 * WIDTH 6.5 * HEIGHT 5.1 INCHES 

PACKAGE AREA 1550.3 SQ® CFNTlMETERS * 240.3 SQ® INCHES 

PACMGF VOLUME 4074.2 CU. CENTIMETERS * 248.6 CU. INCHES 

CASF MATERIAL aluminum 

CASF WEIGHT 1,9 KILOGRAMS * 4.1 POUNDS 

TOTAL. WEIGHT 4,9 KILOGRAMS * 10,8 POUNOS 

SURFACE pROPFRTIES ALPHA = 0,90 * EMISSIVITY s 0*90 

INPUT STEADY STATE POWER 39,0 WATTS ** 

OUTPUT POWER 0,0 WATTS ** 

THERMAL design PASSIVE * PASSIVE 

physical characteristics and constraints remarks 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT YES* REENTRY YES 

mission on-times * shut/tug on* tug/orbit on* tug/pay on 

THF UNIT is COOLED RY HEAT CONDUCTION TO AN EXTERNAL HEAT SINK 
( COLD PLATE ), COLD PLATE MAXIMUM TEMPERATURE IS 71 DEGREES C 
( 160 DEGREES F). THE MAGIC IV IS IN DEVELOPMENT AT PRESENT WITH 
PROTOTYPE COMPUTER SCHEDULED TO BE AVAILABLE IN MID- 1974 AND 
PRODUCTION PLANNED FOR LATE 1974. THE UNIT SURFACE PROPERTIES AT 
PRESENT IS BLACK PAINT BUT CAN BE FINISHED PER CUSTOMER THERMAL RE 
QUTREMENTS. UNIT IS BEING DESIGN FOP SPACE ENVIRONMENT 

tttt»tf#-*-»-&a**t!--»»**##tt«tt-ttfr*#»tt^#*'&tt-»»»utt&tt&************************** 

THE MAGIC IV COMPUTER IS DESIGNED AND BUILT BY 
DELCO ELECTRONICS OTV. OF GENERAL MOTORS CORPORATION 
6767 HOLIGTFR AVENUE® GOLTa, CALIFORNIA 93017 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR® JACK TONFY PHONE 805-968-1011 EXTENSION 301 

THE MAGIC IV IS A SECOND GENERATION LARGE SCALE INTEGRATION <LSI> 
COMPUTER THAT is currently under development ON IRAQ funds. 

A PROTOTYPE UNIT IS EXPECTED TO BE AVAILABLE DUPING MID-1974, AND 
PRODUCTION CAPABILITY IS PLANNED FOR LATE 1974. THE MAGIC IV IS 
A 32K X 16 BITS SEMICONDUCTOR LSI MEMORY. IT IS DESIGN TO MEET 
A SPACE ENVIRONMENT AND TO QUALIFY TO MIL-E-S4Q0 CLASS 2. UNIT IS 
EXPANDABLE FROM 8K TO 65K WORO MEMORY AND CAN BE CONVERTED TO 
CORF OR PLATED WIRE MEMORY. THE MAGIC IV THAT IS DESCRIBED ABOVE 
CONSISTS OF THE FOLLOWING? A CPU, A 32K X 16 BITS LSI MEMORY, I/O 
CONTROLLER AND A 28 VDC POWER SUPPLY® THE 32K MEMORY CONSIST OF 
24K WORDS ROM AND 9K WORDS RAM HOWEVER MEMORY CAN RE MODIFIED PER 
CUSTOMER NEED AND APPLICATION* 


REF, SPACE QUALIFIED COMPUTER , DELCO ELECTRONICS P73-02A 
APRIL 1^73 
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thermal requirements* physical characteristics, and constraints 


avionics system 

DATA MANAGEMENT SUBSYSTEM 

COMP 16 MAGIC 36? COMPUTER DELCO ELECTRONICS 

DFSIGN OPERATING CASE TEMPERATURE 218, TO 344. DEG* K 

< -67 o TO 160. DEG* F) 

NON-OPFRATING AND STORAGE CASE TEMPERATURE 218* TO 398* DEG* K 

< ~67 o TO 257 • OEG* F) 

ACCEPTANCE TFST TEMPERATURE REQUIREMENTS 218. TO 344. DEG* K 

( -67. TO 160* DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 218. TO 344. DEG. K 

< -67. TO 160. DEG* F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 18*8 '* WIDTH 17.8 * HEIGHT 13.0 CENTIMETERS 
LENGTH 7.4 * WIDTH 7.0 * HEIGHT 5.1 INCHES 
PACKAGE AREA 1616.0 SO. CENTIMETERS * 250.5 SO. INCHES 

PACKAGE VOLUME 4329.1 CU. CENTIMETERS * 264.2 CU* INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 2.0 KILOGRAMS * 4.5 POUNDS 

TOTAL WEIGHT 5.2 KILOGRAMS * 11*5 POUNDS 

SURFACE PROPERTIES ALPHA s 0*90 * EMISSIVITY a 0.90 

INPUT STEADY STATE POWER 68*0 WATTS ** 

OUTPUT POWER 0,0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

PHYSICAL CHARACTERISTICS and CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PR£LAUNCH YES* ASCENT YES* REENTRY YES 
MISSION ON-TIMES * SHUT/TUG ON* TUG/0R8I T ON* TUG/PAY ON 
UNIT IS COOLED BY HEAT CONDUCTION TO A COLD PLATE. THE MAGIC 362 
IS DESIGN TO QUALIFY FOR SPACE ENVIRONMENT. THE UNIT IS PAINTED 
BLACK BUT CAN BE FINISHED PER CUSTOMER THERMAL REQUIREMENTS. THE 

MAGIC 36? IS AN OFF-THE-SHELF COMPUTER THAT IS IN PRODUCTION. UNIT 

HAS NO MOUNTING LIMITATION ON VEHICLE AND HAS NO SPECIFIED CABLE 
LENGTH REQUIREMENTS. CABLE LENGTH WILL DEPEND ON COMPONENTS. 

THE MAGIC 362 COMPUTER IS DESIGNED AND BUILT BY 
DEI CO ELECTRONICS DIVISION OF GENERAL MOTORS CORPORATION 
6767 HOLlSTpw AVE. GOLT A » CALIFORNIA 93017 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. JACK TONEY PHONE 805-968-1011 EXTENSION 301 

THE MAGIC 36? IS A MEMBER OF THE MAGIC III FAMILY OF COMPUTERS. 

THE MAGIC 36? COMPUTER IS IN PRODUCTION WITH PROTOTYPE OF THE UNIT 

BEING READIED FOR THE ADVANCE TACTICAL NAVIGATION SYSTEM* THE 
ABOVE DATA CORRESPOND TO A MAGIC 362 COMPUTER WITH THE FOLLOWING! A 
CPU , A 32K X 1 6 BITS SEMI-CONDUCTOR MEMORY OF WHICH 24* ARE ROM 
AND 8K ARE RAM, AN. I/O CONTROLLER AND A 28 VDC POWER SUPPLY „ UNIT 
MEMORY CAN RF E XPANDFD TO 65K WORDS AND THE MEMORY CAN BE INTER- 
CHANGED WITH CORE OR PLATED WIRE MEMORY MODULES. UNIT IS DESIGN 
TO COMPLY WITH MIL-E-5400* M IL-STD- 704 , AND MIL-STD-461. 


REE. SPACE OUI. aIFIED COMPUTER OELCO ELECTRONICS P73-02A APRIL 
1973, AND MAGIC 362 SERIES AEROSPACE DIGITAL COMPUTERS TECHNICAL 
DESCRIPTION, DELCO ELECTRONICS S73-49 JULY 1973, 
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THFRMAL REQUIREMENTS? PHYSICAL CHARACTERISTICS? AND CONSTRAINTS 


AVIONICS 5VSTFM 

DATA MANAGEMENT SUBSYSTEM 

COMP 17 MICRO-O 1908 ARM A DIV. OF AMBAC 


DFSTGN OPERATING CASE TEMPERATURE 

219. 

TO 

344. 

DEG, 

K 




( -65. 

TO 

160. 

DEG. 

F > 

NON-OPERATING 

AND STORAGE CASE 

TEMPERATURE 

211. 

TO 

398. 

DEG. 

K 




( -80 o 

TO 

257. 

OEG. 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 

219. 

TO 

344, 

DEG. 

K 




< -65. 

TO 

160. 

DEG, 

F) 

qualification 

TEST TEMPERATURE 

REQUIREMENTS 

219. 

TO 

344. 

DEG, 

K 




( -65. 

TO 

160. 

DEG. 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 59,7 * WIDTH 18,5 * HEIGHT 13.5 CENTIMETERS 

LENGTH 23.5 * WIDTH 7.3 * HEIGHT 5.3 INCHES 

PACKAGE AREA 4319.9 SQ. CENTIMETERS * 669.6 SQ. INCHES 

PACKAGE VOLUMF 14899.4 CU. CENTIMETERS * 909.2 CU, INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 1.9 KILOGRAMS * 4.0 POUNDS 

TOTAL WEIGHT 16.3 KILOGRAMS * 36.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER 106. WATTS ** 

OUTPUT POWER 0.0 WATTS *# 

THERMAL DESIGN ACTIVE * ACTIVE 

****************************************************************** 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMFS *PREl. AUNCH YES* ASCENT Y£S* REENTRY YES 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE MICRO D COMPUTER IS AN AIRCRAFT DESIGN COMPUTER THAT USES THE 
AIRCRAFT FORCED AIR AS THE UNIT COOLING SYSTEM. CABLE LENGTH IS 
LIMITED TO APPROX. 2.5 METERS <8 FT). THERE IS NO INDICATION 
WHFTHER UNIT CAN BE MODIFIED FOR A SPACE ENVIRONMENT. SURFACES 
ARE PAINTED BLACK BUT CAN BE FINISHED PER CUSTOMER THERMAL REQUIRE 
MENTS. THE APOVF DATA IS FOR A 32K X 19 BIT WORD CORE MEMORY IT 
DOES NOT INCLUDE A POWER SUPPLY. 

*************************** *«««**« ************* ******************* 
THE MICRQ-D 1808 COMPUTER IS OESIGNED AND BUILT 0Y 
ARMA DIVISION OF AMBAC INDUSTRIES 
ROOSEVELT FIELD’ GARDEN CITY? NEW YORK 11530 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. L . C. BFBKE AND MR R. ROGERS PHONE 516-742-2000 EXTENSION 231 
THE MICRO-D 1908 COMPUTER IS AN AIRCRAFT COMPUTER IT IS USED ON 
COMMERICAL AIRCRAFT AND THE GRUMMAN EC2 AIRCRAFT. THE UNIT IS OFF 
THE SHELF? PRODUCTION ITEM. THE MICRO-D 1808 MEMORY IS EXPANDABLE 
FROM 4K TO 3?K WORDS MEMORY . THE UNIT IS DESIGN TO MEET MIL-E- 
5400 CLASS 1 * AND MIL-E-5400 CLASS 2X. THE MICRO-Q 1808 DESCRIBED 
ABOVE HAS THE FOLLOWING A CPU ? A 32K X 18 BITS CORE MEMORY? AND 
THE I/O CONTROLLER IT DOES NOT INCLUDE THE POWER SUPPLY UNIT. THE 
ADDITION OF THE POWER SUPPLY WILL INCREASE THE LENGTH BY APPROX. 

1 7 o R CM ( 7 IN) ? THE WEIGHT BY 10 KIL0GRAMS(22 LBS)? AND THE POWER 
BY 45 WATTS. 


REF . DETAILED EQUIPMENT SPECIFICATION COMPUTER, GENERAL PURPOSE 
MICRO-D TYPE 1808 ARMA DIV. MD-1829 REV. B 4 JANUARY 1972. 
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thermal requirements* physical characteristics* and constraints 


avionics system 

DATA MANAGEMENT SUBSYSTEM 
«-#«« «»«»<’ # »■»•»»■» «■ ■»■»#* * 

COMP IP, AOP COMPUTER WESTINGHOUSE 

DESIGN OPERATING CASE TEMPERATURE 253® TO 353® DEG® K 

< -4. TO 176® DEG® F) 

NON-OPFRATING AND STORAGE CASE TEMPERATURE 218® TO 398. DEG. K 

< -67. TO 257. DEG. F> 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 253. TO 353. DEG. K 

( , -4. TO 176. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 253. TO 353. DEG. K 

{ -4 . TO 176. DEG. F) 

PACKAGE SHAPE RECTAGULAR 

PACKAGE SIZE * LENGTH 22*9 * WIDTH 17*8 * HEIGHT 55.9 CENTIMETERS 

LENGTH 9.0 * WIDTH 7.0 * HEIGHT 22.0 INCHES 

PACKAGE AREA 5354.0 SQ. CENTIMETERS * 830.0 SO* INCHES 

PACKAGE VOLUME 22712.5 CU. CENTIMETERS * 1386.0 CU« INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 1.4 KILOGRAMS * 3.0 POUNDS 

TOTAL WEIGHT 14.1 KILOGRAMS * 31.0 POUNDS 

■SURFACE PROPERTIES ALPHA = 0.85 * EMISSIVITY = 0.85 

INPUT STEADY STATE POWER 13.6 WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

thermal design PASSIVE * PASSIVE 

#*■#*»***■****#•»**#*«'«•* «►•»*■**•»•■»*•»•***** a****************** ************ 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT YES* REENTRY YES . 
MISSION ON-TIMES * SHUT/TUG ON* TUG/OR8 I T ON* TUG/PAY ON 
THE ADVANCE ONBOARD PROCESSOR IS A PROTOTYPE UNIT THAT IS BEING 
DEVELOPED FOR NASA GODDARD SPACE FLIGHT CENTER FOR USE ON SPACE 
SATELLITES* UNIT HAS A COMPLETE PASSIVE THERMAL DESIGN WITH COOL- 
ING ACHIEVED BY RADIATION AND CONDUCTION® UNIT SURFACE IS BLACK 
IRIDITE. THE AOP DESCRIBED ABOVE INCLUDES A CPU* A 32K PLATED 
WIRE MEMORY A COMPLETE I/O AND A 20 VDC POWER SUPPLY. UNIT IS 
DESIGN FO« SPACE ENVIRONMENT AND IS BEING QUAL TESTED AT PRESENT. 

»**<HHHHH>******'*»*<HMHHHMHHHHHHHHHHHm , *«*************************** 

THE ADVANCE ON80RAD PROCESSOR COMPUTER IS DESIGN AND BUILT BY 
WFSTINGHOUSE ELECTRIC CORP. AEROSPACE AND ELECTRONICS SYSTEM 
DIVISION BOX 746 BALTIMORE* MARYLAND 21203 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR ® JIM H. BROWN PHONE 301-765-3660 EXTENSION 

THE ADVANCE ONBOARD PROCESSOR * AOP COMPUTER IS BEING BUILT FOR NASA 
GSFC * I T IS IN TESTING AT THE PRESENT TIME WITH EXPECTED LAUNCH IN 
. LATE 1974. . THF AOP HAS A 4K PLATED WIRE OR 0K CORE MEMORY THAT IS 
EXPANDABLE TO 64K WORDS MEMORY „ THE UNIT DESCRIBED ABOVE IS A 32K 
PLATED WIRE MEMORY UNIT WITH A CPUoFIXED I/O AND 28 VDC POWER 
SUPPLY, the AOP IN AN 8K PLATED WIRE IS 22.9 CM LONG BY 17.8 CM 
WIDE BY 21.6 CM HIGH (9*0 X 7.0 X 8.5 IN)*IS 3.18 KG IN WEIGHT 
(7 LBS). AND DISSIPATE 1? WATTS ® EACH ADDITIONAL 4K PLATED WIRE 
MEMORY ADD 5®7 CM <2.25 IN) TO THE HEIGHT* 1*8 KG (ALBS ) TO WEIGHT 
AND .2 WATTS TO THE POWER. THE 32K AOP DATA IS BASED ON THE ABOVE 
8K AOP EXPANDED BY THE VARIOUS PARAMETERS TO 3?K AOP. THE AOP 
PLATED WIRE MEMORY CAN BE INTERCHANGE WITH CORE MEMORY BUT THERE 
WILL BE AN INCREASE POWER CONSUMPTION® THE UNIT IS DESIGN FOR 
SPACE ENVIRONMENT AND A PREOECSSOR TO THE AOP * THE OBP- ONBOARD 
PROCESSOR HAS BEEN USED ON THE OAO-C SATELLITE. 

REF* TELECON WITH MR JIM H® RROWN OF WESTINGHOUSE 
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THERMAL REQUIREMENTS* PHYSICAL CHARACTER I ST ICS * AND CONSTRAINTS 


AVIONICS SYSTEM 

DATA MANAGEMENT SUBSYSTEM 

COMP 19 HDC-301 COMPUTER HONEYWELL 


DESIGN OPERATING CASE TEMPERATURE 

219. 

TO 

344 

. DEG. 

K 



< -65. 

TO 

160 

. DEG. 

F) 

non-operating 

AND STORAGE CASE TEMPERATURE 

211. 

TO 

368 

. DEG. 

K 



( -79. 

TO 

203 

. OEG. 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 

219. 

TO 

344 

. DEG. 

K 



( -65. 

TO 

160 

. OEG. 

F) 

QUALIFICATION 

TEST TEMPERATURE REQUIREMENTS 

219. 

TO 

344 

. DEG. 

K 



( -65. 

TO 

160 

. OEG. 

F) 

PACKAGE SHAPE 

RECTANGULAR 






PACKAGE SIZE * 

LENGTH 16.3 * WIDTH 16.0 * 

HEIGHT 

3 

.8 

CENTIMETERS 


LENGTH 6.4 * WIDTH 6.3 * 

HEIGHT 

1 

.5 

INCHES 


PACKAGE AREA 

766.1 SQ. CENTIMETERS 

* 118 

,7 

SQ. 

INCHES 

PACKAGE VOLUME 

991,1 CU. CENTIMETERS 

* 60 

.5 

CU. 

INCHES 

CASE MATERIAL 

aluminum 






CASE WEIGHT 

.1 KILOGRAMS * 

.3 POUNDS 



total WEIGHT 

.7 K T'LOGR AMS * 

1.5 POUNDS 



SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY = 

0. 

90 



INPUT STEADY STATE POWER 16*0 WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

#***•»#*** *«•#*>!»*»*«■** **«***•»*«*#*#***«■»*»**■»**»*«■****#** 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT YES* REENTRY YES 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORB I T ON* TUG/PAY ON 
THE HDC-301 COMPUTER HAS A PASSIVE THERMAL CONTROL HEAT IS CONDUCT 
ED TO THE MOUNTING EDGES. THE ABOVE UNIT SIZE IS BASED ON A 4K 
WORD MEMORY* UNIT IS EXPANDABLE TO 32K WORD MEMORY. UNIT HAS 
CONFORMAL COATING. 


»-»»«»«»»«»« *«**««»«« *«»*»» *#***»*»#»»#**#** 

THE HDC-301 DIGITAL COMPUTER IS DESIGN AND BUILT BY 
HONEYWELL INC.* AEROSPACE DIVISION 

133S0 U.S. HIGHWAY 19* ST. PETERSBURG* FLORIDA 33733 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. HARVEY H. WHELESS PHONE 813-531-4611 EXTENSION 3378 

THE HDC-301 COMPUTER IS IN PRODUCTION AND AS OP MARCH 1973, 16 
PROCESSORS HA VF BEEN DELIVERED FOR A VARIETY OF PROGRAMS. IT IS 
DESIGNED TO MFET MIL-E-5400 CLASS IT* AND TESTING TO THIS SPECIFIC 
AT ION WILL BE ACCOMPLISHED UNDER THE. F-14 H$S PROGRAM. THE ENTIRE 
HDC-301 PROCESSOR IS CONTAINED ON ONE 16.? X 15.9 X 1.3 CM(6.35X 
6.25X0.5 IN) PRINTED CIRCUIT BOARD WEIGHING 0.44 KG (0,50 LB). 

THE STD I/O BOARD AND MEMORY BOARDS ARE THE SAME SIZE. UNIT CIRC- 
UIT IS MOS/LSI AND MEMORY WORD SIZE IS 16 BIT. BECAUSE OF THE 
SMALL SIZE AND WEIGHT* THE HDC-301 BOARDS ARE INTEGRATED DIRECTLY 
INTO SYSTEM ELECTRONICS* THEREBY AVOIDING A SEPARATE. POWER SUPPLY 
AND CHASSIS. UNIT INPUT VOLTAGE TS *5* -2, -9* AND -13 VDC. 


REE . MR HARVEY H WHELESS LETTER OF 23 AUGUST 1973. AND BROCHURE 
0373-1 1567 HONEYWELL SPACE TUG PROGRAM CAPABILITY ( GUIDANCE* 
NAVIGATION AND CONTROL) 4 APRIL 1973. 
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thermal requirements? physical characteristics? and constraints 

avionics system 

DATA MANAGEMENT SUBSYSTEM 
»»*«»» »»»««»««**« e «««»«»« ««»«*« »«««*» «««»«<>«** 

-COMP 20 HDC-402 COMPUTER HONEYWELL 


DESIGN OPERATING CASE TEMPERATURE 


241* 

TO 

325* 

DEG, 

K 



< 

-25 , 

.TO 

125* 

DEG* 

F) 

NON-OPERATING AND STORAGE CASE 

TEMPERATURE 


241, 

TO 

325* 

DEG. 

K 



( 

-25, 

TO 

125* 

DEG. 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


255. 

TO 

311 • 

DEG. 

K 



( 

0, 

TO 

100. 

DEG* 

F) 

QUALIFICATION TEST TEMPERATURE 

REQUIREMENTS 


241. 

TO 

333, 

DEG® 

K 



( 

-25* 

TO 

140* 

DEG® 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZF * LENGTH 40*6 * WIDTH 26*7 * HEIGHT 27*4 CENTIMETERS 

LENGTH 16*0 * WIDTH 10*5 * HEIGHT 10*8 INCHES 

PACKAGE AREA 5860 « 6 SQ. CENTIMETERS * 908*4 SO* INCHES 

PACKAGE VOLUME 29732*7 CU, CENTIMETERS * 1814,4 CU, INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 4,5 KILOGRAMS * 10,0 POUNDS 

TOTAL WEIGHT 21,3 KILOGRAMS * 47,0 POUNDS 

SURFACE PROPERTIES ALPHA = 0*90 * EMISSIVITY = 0,90 

INPUT STEADY STATE POWER 25*0 WATTS ** 

OUTPUT POWER 0,0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

««»********•» **<>** *■»****«•■»*** *«■«•* «##*#**■»■»*********** •»******#****<»•* 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT YES* REENTRY YES 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE HDC-402 COMPUTER IS DESIGN FOR THE VIKING PROGRAM, IT HAS A 
PASSIVE THERMAL CONTROL OF RADIATION AND CONDUCTION, THE UNIT IS 
PAINTED WITH BLACK PAINT, THE UNIT IS QUAL* TESTED TO 60 DE6*C 
(140 DEG F) FOR SHORT TIME DURING ENTRY 9 AND TO 40*6 0EG,C<115 
DFG F) FOR MARS OPERATION, UNIT AT ENTRY DISSIPATE 40 WATTS OF 
POWER WHILE CONTROLLING VEHICLE MARS ENTRY* THE ABOVE DATA IS FOR 
THE DUAL REDUNDANT SYSTEM WITH 18K X 25 BIT PLATED WIRE MEMORY, 

«***« ***** **«*«■» *#**#****•*•»**#• ■*#*** «»«*«««««»»»«»•» «« ** ( 
THE HDC-40? COMPUTER IS DESIGN AND BUILT BY 
HONEYWELL INC.? AEROSPACE DIVISION 

13350 U.S. HIGHWAY 19? ST. PETERSBURG, FLORIDA 33733 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR, HARVFY H, WHELESS PHONE 813-531-4611 EXTENSION 3378 

MR* JOHN MYERS PHONE 303-794-5211 EXTENSION 4149 

THE HDC-402 IS A DUAL REDUNDANT COMPUTER SYSTEM BUILT FOR THE VIK- 
ING PROGRAM * ROTH COMPUTER ARE PACKAGED WITHIN THE ONE ENVELOPE* 

AS OF MARCH 1973 THE PROCESSOR 9 I/O, DRIVER RECEIVER AND POWER 
SUPPLY HAVE COMPLETED ENGINEERING DEVELOPMENT AND ARE CONSIDERED 
OFF-THE-SHELF, each COMPUTER has AN 18K X 25 BITS? 2 MIL PLATED 
WIRE MEMORY, AND A POWER SWITCHING IN THE EVENT OF FAILURE IN THE 
OPFRATING string, unit could be EXPANDED TO 32K woro memory with 
SOME MODIFICATIONS, IN THE PRESENT MODE OF OPERATION ON THE VIKING 
PROGRAM ONLY ONE COMPUTER IS ON AT ANY ONE TIME AND ITS OPERATING 
POWER IS 25 WATTS, 


REF a BROCHURE 0373-1 1567 HONEYWELL SPACE TUG PROGRAM CAPABILITY 
(GUIDANCES NAVIGATION AND CONTROL) 4 APRIL 1973, AND 
CONVERSATION WITH MR JOHN MYERS OF MMC VIKING PROGRAM, 
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THERMAL requirements* physical characteristics* and constraints 


AVIONICS SySTFM 

DATA MANAGEMENT SUBSYSTEM 

COMP 21 HDC-SOlC COMPUTER HONEYWELL 


DESTGN OPERATING CASE TEMPERATURE 


218. 

TO 

344. 

DEG. 

K ■ 



( 

-67 . 

ro 

160. 

DEG. 

F) 

NON-OPERATING AND STORAGE CASE 

TEMPERATURE 


2O0o 

TO 

398. 

DEG. 

K 



( 

-P5. 

TO 

257. 

DEG. 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


244. 

TO 

322. 

DEG. 

K 



( 

-20 a 

TO 

120. 

DEG. 

F) 

qualification test temperature 

REQUIREMENTS 


218. 

TO 

344. 

DEG. 

K 



< 

-6 7. 

TO 

160. 

DEG® 

F > 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 49.0 * WIDTH 21.1 * HEIGHT 19.3 CENTIMETERS 

LENGTH 19.6 * WIDTH 8.3 * HEIGHT 7.6 INCHES 

PACKAGE AREA 4835.1 SO. CENTIMETERS * 749.4 SO. INCHES 

P6CKAGF VOLUME 20260.4 CU. CENTIMETERS * 1236,4 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 7.0 KILOGRAMS * 15,4 POUNDS 

TOTAL WEIGHT 15.9 KILOGRAMS * 35.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER 160. WATTS ** 115 VAC 400 H? 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN ACTIVE * ACTIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRElAUNCH YES* ASCENT YES* REENTRY YES 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE HOC-601C IS AN 0K X 16 BIT CORF MEMORY COMPUTER. IT IS DESIGN 
WITH AN ACTIVE COLD PLATE COOLING SYSTEM UTILIZING FORCED AIR. 

UNIT CAN BE MODIFIED TO USE A PASSIVE THERMAL CONTROL FOR SPACE 
APPLICATIONS, THE HDC-601C TS PAINTED WITH A GRAY ENAMEL PAINT 
RUT CAN BE FINISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT IS EX- 
PANDABLE TO 3?K WORD MEMORY WITH THE ADDITIONAL MEMORY HOUSED 
WITHIN THE COMPUTER MAINFRAME, 

THE HOC-601C DIGITAL COMPUTER IS DESIGN AND BUILT BY 
HONEYWELL INC.* AEROSPACE DIVISION 

13350 U. S. HIGHWAY 19. ST. PETERSBURG. FLORIDA 33733 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. HARVEY H, WHELESS PHONE 013-531-4611 EXTENSION 3378 

THE HDC-601C COMPUTER IS A PRODUCTION OFF-THE-SHELF UNIT. UNIT IN 
AROVE FORM CONSIST OF THE FOLLOWING A CPU. SK X 16 BITS CORE 
MEMORY, I/O CONTROLLER AND fi 115 VAC. 400 HZ. SINGLE PHASE POWER 
SUPPLY, the UNIT CAN 8E EXPANDED TO 32k WORDS MEMORY WITHIN THE 
EXISTING COMPUTER MAINFRAME, IN ADDITION AN EXPANOED MEMORY UNIT 
OF UP TO 32K WORDS MEMORY CflN BE COUPLED TO THE MAIN COMPUTER. 
FURTHERMORE UNIT HAS SPACE FOR UP TO 12 ADDITIONAL PRINTED CIR- 
CUIT BOARD SLOTS FOR CUSTOM I/O „ THE HDC-feOlC DIGITAL COMPUTER IS 
DESIGN SPECIFICALLY FOP USE IN AEROSPACE AND DEFENSE APPLICATIONS. 
UNIT IS QUALIFIED TO MIL-E-5400 CLASS II* MlL-STD-7 04 A . AND MIL- 
STD-461, 

REF. MR HARVEY H e WHELESS LETTER OF 23 AUGUST 1973. AND BROCHURE 
0373-11567 HONEYWELL SPACE TUG PROGRAM CAPABILITY ( GUIDANCE® 
NAVIGATION ANO CONTROL > 4 APRIL 1973. 
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THERMAL REQUIREMENTS, PHYSICAL CHARACTERISTICS, AND CONSTRAINTS 


avionics system 

DATA MANAGEMENT SUBSYSTEM 
***#«***«■* *********************************** 

COMP 22 HDC-fOlP COMPUTER HONEYWELL 

DFSTGN OPERATING CASE TEMPERATURE 218© TO 344. DEG© K 

( ~67© TO 160© DEG© F) 

NON-OPFPATING AND STORAGE CASE TEMPERATURE 218, TO 398, DEG, K 

( -67 o TO 257 © DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 244, TO 322© DEG, K 

< -20. TO 120© OEG© F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 218© TO 344* DEG. K 

{ -67© TO 160© OEG© F) 

PACK AGF SHAPF RECTANGULAR 

PACKAGE SIZE * LENGTH 49,8 * WIDTH 21,1 * HEIGHT 19.3 CENTIMETERS 

LENGTH 19,6 * WIDTH 8*3 * HEIGHT 7,6 INCHES 

PACKAGE AREA 4835,1 SO, CENTIMETERS * 749,4 SO© INCHES 

PACKAGE VOLUME 20260,4 CU, CENTIMETERS * 1236*4 CU. INCHES 

CASE MATERIAL aluminum 

CASE WEIGHT 7,0 KILOGRAMS * 15*4 POUNDS 

TOTAL WEIGHT 16.8 KILOGRAMS * 37*0 POUNDS 

SURFACE PROPERTIES ALPHA - 0,90 * EMISSIVITY a 0©90 

INPUT STEADY STATE POWER 120,0 WATTS ** 28 VDC 

OUTPUT POWER 0,0 WATTS ** 

THERMAL DESIGN ACTIVE * ACTIVE 

************************************************************* **'* 0 "* 
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PR£L AUNCH YES* ASCENT YES* REENTRY YES 
MISSION ON-TTMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE HDC-601P IS AN 8K X 16 PIT PLATED WIRE MEMORY COMPUTER. IT IS 
DESIGN WITH AN ACTIVE COLD PLATE COOLING SYSTEM UTILIZING FORCED 
AIR. UNIT CAN BE MODIFIED TO USE A PASSIVE THERMAL CONTROL FOR 
SPACF APPLICATIONS. THE HDC-60IP IS PAINTED WITH A GRAY ENAMEL 
PAINT© BUT can BE FINISH PEP CUSTOMER THERMAL REQUIREMENTS. UNIT 
IS EXPANDABLE to 32k WORDS MEMORY WITH UP TO 16K PLATED WIRE MEMO- 
RY HOUSED IN THE COMPUTER MAINFRAME© AND REST IN AUXILARY MEMORY. 

»-»'ft«-***IM»**»*'fl'*»**'**^*'»"« > it'***************************************** 

THE HDC-601P DIGITAL COMPUTER IS DESIGN AND BUILT BY 

honfywfll Inc * « aerospace division 

13350 U.S. HIGHWAY 19© ST, PETERSBURG © FLORIDA 33733 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR, HARVEY h. WHELESS PHONE 813-531-4611 EXTENSION 3378 

THF HDC-601P COMPUTER IS AN OFF THE SHELF IN PRODUCTION UNIT . THE 
DATA ABOVE DESCRIBE A H06-601P COMPUTER THAT HAS THE FOLLOWING 
CPU 9 8K X 16 BIT PLATED WIRE MEMORY? PROGRAM CONTROLLER * DMA DATA 
CHANNELS© I/O CONTROLLER AND 28 VDC POWER SUPPLY * UNIT IS CAPABLE 
OF EXPANDING its MEMORY TO 32K WORDS© AND HAS UP TO 3 ADDITIONAL 
PRINTED CIRCUIT BOARDS SLOTS FOR CUSTOM I/O© THE HDC-601P DIGITAL 
COMPUTER IS DESIGN SPECIFICALLY FOR USE IN AEROSPACE AND DEFENSE 
APPLICATIONS© AND IS QUALIFIED TO MIL-E-5400 CLASS II* MIL-STD-704 
A © AND MTL-STQ-461. 


REF. MR HAHVFY H. WHELESS LETTER OF 23 AUGUST 1973, AND BROCHURE 
0373-11567 HONEYWELL SPACE TUG PROGRAM CAPABILITY < GUIDANCE* 
NAVIGATION AND CONTROL ) 4 APRIL 1973* 
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SP/sCF T UG EQUIPMENT data bank final data PAGE 1-73 

THERMAL REQUIREMENTS* PHYSICAL characteristics, and constraints 


avionics system 

DATA MANAGEMENT SUBSYSTEM 

it- «««»« ## «•* v »««« ttil- it iMMMi -O »* «■#»#*"& # *■» * * * 

COMP £3 HDC-602 COMPUTER HONEYWELL 

DESIGN OPERATING CASE TEMPERATURE 219® TO 366® DEG® K 

{ -65® TO 1 99 o DEG® F> 

NON«OPEPATTnG AND STORAGE CASE TEMPERATURE 219® TO 347® DEG® K 

< -65® TO 165® DEG® F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219® TO 361® DEG® K 

( -65. TO 190. DEG. F) 

QUALIFICATION TEST TEMPFRATURE REQUIREMENTS 219® TO 361® DEG. K 

< -65. TO 190® OEG® F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 61.0 * WIDTH 30.2 * HEIGHT 27®9 CENTIMETERS 

LENGTH 24.0 * WIDTH 11.9 * HEIGHT 11. 0 INCHES 

PACKAGE AREA 8780.6 SQ* CENTIMETERS * 1361.0 SO* INCHES 

PACKAGE VOLUME 51481.6 CU. CENTIMETERS * 3141.6 CD, INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT. 4.1 KILOGRAMS * 9.0 POUNDS 

TOTAL WEIGHT 20.4 KILOGRAMS * 45,0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.25 * EMISSIVITY = 0.85 

INPUT STEADY STATE POWER 170.0 WATTS ** *?8VDC 
OUTPUT POWER 0,0 WATTS ** 

thermal design passive * passive 

****•»**■*» ********************************************** *********** 

physical characteristics and constraints remarks 

NON MISSION ON-TIMES *PRELAUNCH Y£S* ASCENT’ YES* REENTRY YES 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE HDC-602 DIGITAL COMPUTER IS DESIGN WITH A PASSIVE RADIANT COOL 
ED THERMAL SYSTEM® THE UNIT IS PRESENTLY IN DEVELOPMENT STAGE AND 
WILL BE USED IN THE SPACE SHUTTLF MAIN ENGINE CONTROLLER. THE HDC 
-602 IS AN HERMETICAL SEALED UNIT AND IS PAINTED WITH A WHITE POLY 
URETHANE PAINT® BUT CAN BE FINISH PER CUSTOMER THERMAL REQUIREMENT 
THE HDC-602 DESCRIBED ABOVE HAS A 16K X 17 BIT WORDS PLATED WIRE 
MEMORY, UNIT IS EXPANDABLE TO 32K WORDS MEMORY . 
****************************************************************** 
THE HDC-60? DIGITAL COMPUTFR IS DESIGN AND BUILT BY 
HONEYWELL INC®, AEROSPACE DIVISION 

13350 IJ.S. HIGHWAY 19, ST. PETERSBURG® FLORIDA 33733 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. HARVFY Ho WHELESS PHONE 813-531-4611 EXTENSION 3378 

THE HDC-602 DIGITAL COMPUTER IS IN DEVELOPMENT STAGE FOR THE SPACE 
SHUTTLE PROGRAM. IT WILL BE USED IN THE SPACE SHUTTLE AS THE MAIN 
ENGINE CONTROLLER. THE HDC-602 DESCRIBED ABOVE CONSIST OF THE 
FOLLOWING CPU, 16K X 17 BIT PLATED WIRE MEMORY, PROGRAM CONTROLL- 
ER, DMA DATA CHANNELS, I/O CONTROLLER AND A 28 VDC POWER SUPPLY. 

UNIT IS EXPANDABLE TO 32K WORDS PLATED WIRE MEMORY. UNIT IS DE- 
SIGN TO MEET MIL -STD-46 1/462 AND MIL-STD-704, AND TO WITHSTAND 24G 
VIBRATION. 


REF. MR HARVEY H. WHELESS LETTER OF 23 AUGUST 1973. AND BROCHURE 
0373-11567 HONEYWELL SPACE TUG PROGRAM CAPABILITY < GUIDANCE, 
NAVIGATION AND CONTROL ) 4 APRIL 1973. 
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thermal requirements* physical characteristics* and constraints 

a*= _ ****#»«•«* Of ^ ^ *** 

AVIONICS SYSTEM 

DATA MANAGEMENT SUBSYSTEM 

**fc#**-»tf**'**«>-**«-*#'fr*»'»#****tt#****'&**-»******** 

COMP 24 0216 COMPUTER AUTONETICS R.l. 

DESIGN OPERATING CASE TEMPERATURE 219, TO 344, DEG, K 

( -65, TO 160 , DEG, F) 

NON-OPFRATING AND STORAGE CASE TEMPERATURE 211, TO 368* DEG. K 

( -80 , TO 203, DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219. TO 344, DEG. K 

( -6S, TO 160, DEG* F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219. TO 344, DEG* K 

( -65. TO 160 o DEG, F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 27,9 * WIDTH 17.8 * HEIGHT 15.2 CENTIMETERS 

LENGTH IloO * WIDTH 7.0 * HEIGHT 6.0 INCHES 

PACKAGE AREA 2387.1 SO. CENTIMETERS * 370.0 SO. INCHES 

PACKAGE VOLUME 7570.8 CU. CENTIMETERS * 462.0 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 1.4 KILOGRAMS * 3 o 0 POUNDS 

TOTAL WEIGHT 7,3 KILOGRAMS * 16.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER 65, WATTS ** 28 VDC POWER SUPPLY 
OUTPUT POWER 0.0 WATTS ■** 

thermal design PASSIVE * PASSIVE 

tHMUHHHHMV ttttlUHHHHHHHHHHUHHHHHHHHHHHMHHHf#**#***^*#***************** 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREl.AUNCH Y£S* ASCENT YES* REENTRY YES 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE D216 DIGITAL COMPUTER IS DESIGN FOR USE FOR BOTH AIRCRAFT AND 
MISSILES* THF UNIT THERMAL CONTROL IS BY MEANS OF CONDUCTIVE COOL 
ING TO A COLDPLATE* UNIT HAS A IRIDITE ALUMINUM FINISH BUT CAN BE 
FINISH PFR CUSTOMER THERMAL REQUIREMENTS, THE ABOVE D216 DIGITAL 
COMPUTER IS A 7 MODULE UNIT INCLUDING THE 28 VDC POWER SUPPLY ALL 

PACKAGED IN ONE BOX, THE D216 HAS A 32k X 16 BIT WORDS PLATED 

WIRE MEMORY AND MEMORY SIZE CAN VARY FROM 8K TO 65K WORDS. 

THE D2I6 GENERAL PURPOSE DIGITAL COMPUTER IS DESIGN AND BUILT 

BY AUTONETICS DIVISION* ROCKWELL INTERNATIONAL 
3370 MIRALOMA AVENUE ANAHEIM * CALIFORNIA 92803 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR, VINCE MARFK PHONE 714-632-3374 EXTENSION 

THE D216 COMPUTER IS A MEMBER OF THE ADVANCED D200 FAMILY OF MOS / 
LSI GENERAL-PURPOSE COMPUTERS, THE 0216 COMPUTER IS CURRENTLY IN 
PRODUCTION, IT has been configured for an unmanned space applica- 
tion AND IS CURRENTLY BEING QUALIFIED FOR THIS ENVIRONMENT. 

launch is scheduled near the end of this year 1973 . the 0216 

DIGITAL COMPUTER DESCRIBED ABOVE CONSIST OF A MODULAR COMPUTER 
WITH THE FOLLOWING COMPONENTS A PMOS LSI PROCESSOR 5 A 32K X 16 BIT 
WORDS PLATE WIRE « RANDOM ACCESS * NDRO *NONVOL AT ILE MEMORY * AN INPUT/ 
OUTPUT WITH BOTH DIRECT MEMORY ACCESS (DMA) AND A PROGRAM CONTROL 

transfer capability* and a 28 voc power supply, the D 216 memory 

IS EXPANDABLE TO 65K WORDS WHICH ARE DIRECTLY ADDRESSABLE. 

THE D216 IS DFSIGN TO MEET MIL-E-5400 CLASS 2 AND 2X. THIS UNIT 
IS THE FORERUNNER OF THE 01216 DIGITAL COMPUTER. THE 0200 FAMILY 
COMPUTER HAVE BEEN USE.D ON SEVERAL PROGRAMS INCLUDING THE F-lllO 
NAVIGATION SYSTEM. 

REF. BROCHURE* AUTONETICS ADVANCED D200 FAMILY OF MOS/LSI GENERAL- 
PURPOSE COMPUTERS PUB, NO P71-828/401 
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THERMAL requirements* PHYSICAL characteristics* and constraints 


avionics system 

data MANAGEMENT subsystem . 

COMP 2.5 01216 COMPUTER AUTONETICS SJ. 

DESIGN OPERATING CASE TEMPERATURE ?.]9. TO 344. DEG * K 

< -65, TO 160, DEG. F> 

NON-OPERATING AND STORAGE CASE TEMPERATURE 211. TO 368, DEG. K 

( -80, TO 203. DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219. TO 344. DEG. K 

I -65. TO 160. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219. TO 344. DEG. K 

( -65. TO 160. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 27.9 * WIDTH 17.8 * HEIGHT 15.2 CENTIMETERS 

LENGTH 11*0 * WIDTH 7,0 * HEIGHT 6.0 INCHES 

PACKAGE AREA 2387.1 SO, CENTIMETERS * 370,0 SO* INCHES 

PACKAGE VOLUME 7570.8 CU« CENTIMETERS * 462,0 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 1.4 KILOGRAMS * 3.0 POUNDS 

TOTAL WFIGHT 7,3 KILOGRAMS * 16.0 POUNDS 

SURFACE PROPERTIES ALPHA a 0.90 * EMISSIVITY a 0.90 

INPUT STEADY STATE POWER 75.0 WATTS **28 VDC POWER SUPPLY 
OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

e« ««*« « «#«*«»«««««*»«««««« « «#« # «»«« «« a « «<*«##« «# «««««.«« #««««« *«a«« 
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PR£L AUNCH YES* ASCENT YES* REENTRY YES 
MISSION ON-TIMES * ShUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE 01216 COMPUTER IS IN THE FINAL STAGE OF DEVELOPMENT WITH ANTI- 
CIPATED QUALIFICATIONS TESTS COMPLITION DURING 1974. THE UNIT IS 
DESIGN WITH a PASSIVE THERMAL CONTROL OF HEAT CONDUCTION TO A COLD 
PLATE, UNIT SURFACE IS IRIOITEO ALUMINUM BUT COULD BE FINISH PER 
CUSTOMER THERMAL REQUIREMENTS. THE 01216 IS A MODULAR UNIT WITH 
32K words memory. 

THE 01216 GENERAL PURPOSE COMPUTER IS DESIGN AND BUILT BY 
AUTONETICS DIVISION? ROCKWELL INTERNATIONAL 
3370 MIRALOMA AVENUE? ANAHEIM? CALIFORNIA 92803 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. VINCE M&PEK PHONE 714-632-3374 EXTENSION 

THE DI216 COMPUTER IS- A MEMBER OF THE ADVANCED D200 FAMILY OF MOS/ 
LSI GENERAL PURPOSE COMPUTERS. THE 01216 IS MUCH LIKE ITS FORERUN 
NER THE D216 COMPUTER RUT WITH A FASTER PROCESSOR. THE DI216 IS 
IN THE FINAL STAGE OF DEVELOPMENT. IT IS EXPECTEO TO BE QUAL 
TESTED DURING 1974 FOR SPACE ENVIRONMENT. THE DI216 COMPUTER DES- 
CRIBED ABOVE IS BUILT IN MODULAR FORM IT INCLUDES THE FOLLOWING 
A PMOS LSI PROCESSOR? A 32K X 16 BIT WORDS PLATED WIRE ? RANDOM AC 
CESS e ndfo? nonvolite memory? an INPUT/OUTPUT with both direct 
MEMORY ACCESS (DMA) AND A PROGRAM CONTROL TRANSFER CAPABILITY AND 
A 28 VDC POWER SUPPLY. THE 01216 MEMORY IS EXPANDABLE TO 65K X 16 
BIT WORDS MEMORY. THE OI21S IS DESIGN TO MEET MIL-E-S400 CLASS 2 
AND 2X o THE DI216 IS EXPECTFD TO RE FULLY DEVELOPED IN TIME FOR 
THE SPACE TUG INITIAL OPERATIONAL CAPABILITY (IOC) SYSTEM. 


REF. SUMMARY OF DI216 COMPUTER CHARACTERISTICS. 
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AND CONSTRAINTS 


avionics system 

data management subsystem 

*MHHHMM*#IH> , **iMHH*****fl’**<********************** 


COMP 26 D232 COMPUTER AUTONETICS R.I 

DESIGN OPERATING CASE TEMPERATURE 

NON-OPERATING and STORAGE CASE TEMPERATURE 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 



219. 

TO 

344. 

deg. 

K 

( 

-65 o 

TO 

1 60 o 

DEG. 

F) 


211 . 

TO 

368. 

DEG. 

K 

( 

-80 o 

TO 

203. 

DEG , 

F) 


219. 

TO 

344. 

DEG. 

K 

( 

— 6 S'. 

TO 

160, 

DEG, 

F) 


219. 

TO 

344. 

DEG, 

K 

( 

-65 o. 

TO 

160. 

DEG. 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 27,9 * WIDTH 17,8 
LENGTH 11.0 * WIDTH 7,0 

PACKAGE AREA 3780,6 SQ. CENTIMETERS 

PACKAGE VOLUME 15141*6 CU. CENTIMETERS 

CASE MATERIAL ALUMINUM 

CASE WEIGHT 2.7 KILOGRAMS * 

13*6 KILOGRAMS * 

ALPHA = 0,90 * 

POWER 140,0 WATTS ** 

0.0 WATTS ** 
PASSIVE * PASSIVE 


TOTAL weight 
SURFACE PROPERTIES 
INPUT STEADY STATE 
OUTPUT POWER 
THERMAL design 


* HEIGHT 30.5 CENTIMETERS 

* HEIGHT 12.0 INCHES 

* 586 o 0 SQ * INCHES 

* 924.0 CU. INCHES 

6,0 POUNOS 
30.0 POUNDS 
EMISSIVITY = 0.90 
28 VDC POWER SUPPLY 


•chmm*#***-*****##******** ********************************** ********* 


PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH Y£S* ASCENT YES* REENTRY YES 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE D232 COMPUTER IS IN FINAL STAGE OF DEVELOPMENT AND IS SCHEOULE 
TO BF. OPFRATIONAL NEAR THE END OF 1973. THE D232 COMPUTER IS DE- 
SIGN WITH A PASSIVE THERMAL CONTROL OF CONDUCTION TO A COLDPLATE. 
THE UNIT SURFACE IS IRIDITE ALUMINUM BUT FINISH IS APPLICATION DE- 
PENDENT. THE 0232 COMPUTER IS SIMILAR TO THE D 1216 COMPUTER BUT 
HAS A 65K X 16 BIT WORDS PLATED WIRE MEMORY AND REQUIRES HIGHER 


POWER. 

**«**»**#**«•«»■»*#*****■»«■****************************************** 
THE D232 GENERAL PURPOSE COMPUTER IS DESIGN AND BUILT BY 
AUTONETICS DIVISION? ROCKWELL INTERNATIONAL 
3370 MIRALOMA AVENUE ANAHEIM, CALIFORNIA 92803 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. VINCE MAPEK PHONE 714-632-3374 EXTENSION 

THE 0232 COMPUTER IS A MEMBFR OF THE D200 FAMILY OF MOS/LSI COM- 
PUTERS . IT IS VERY SIMILAR TO THE DI216 COMPUTER EXCEPT THAT ITS 
WORD LENGTH IS 32 BITS RATHER THEN 16 BITS. IT USES THE SAME MOS/ 
LSI COMPONENTS AND HAS THE SAME BASIC ARCHITECTURE AS THE DI216 
COMPUTER. THE 0232 IS A MODULAR COMPUTER AND INCLUDES THE FOLLOW- 
ING A PMOS LSI PROCESSOR » A 65K X 32 BIT WORDS PLATED WIRE, RAN- 
DOM ACCESS? NORO, NONVOLATILE MEMORY? A GENERAL I/O WITH BOTH (DMA 
> -DIRECT MEMORY ACCESS AND A PROGRAM CONTROLLER ? AND A 28 VDC 
POWER SUPPLY. THE UNIT IS DESIGN TO MEET MIL-E-5400 CLASS 2, THE 
D23? IS DESIGN TO OPERATE WITH BOTH PLATED WIRE ANO SEMICONDUCTOR 
MEMORIES. THF D232 IS EXPECTED TO BE FULLY DEVELOPED IN TIME FOR 
THE SPACE TUG INITIAL OPERATIONAL CAPABILITY (IOC) SYSTEM. 


RpF „ SUMMARY OF D232 COMPUTER CHARACTERISTICS 
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THERMAL requtrfmfnts* physical characteristics, and constraints 


AVIONICS SYSTEM 

DATA MANAGEMENT SUBSYSTEM 

COMP ?7 TDY-300 COMPUTER TELEDYNE P/N 1082216-1 

OESTGN OPERATING CASE TEMPERATURE . 253. TO 344, DEG. K 

( - 4 * TO 160* DEG* F) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 219* TO 344* DEG. K 

( -65 * TO 160* DEG* F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 243. TO 344 * DEG. K 

( -22* TO 160. DEG. FI 

OUAl I F I C A T I ON TEST TEMPERATURE REQUIREMENTS ?43. TO 344* DEG* K 

( -22* TO 160. DEG. F> 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 41.9 * WIDTH 33.8 * HEIGHT 30*5 CENTIMETERS 

LENGTH 16*5 * WIDTH 13*3 * HEIGHT 12*0 INCHES 

PACKAGE AREA 7445.8 $0, CENTIMETERS * 1154.1 SQ. INCHES 

PACKAGE VOLUME 43153.7 CU. CENTIMETERS * 2633,4 CU. INCHES 

CASE MATERIAL aluminum 

CASE WEIGHT 6,4 KILOGRAMS * 14*0 POUNDS 

TOTAL WEIGHT 21 ,5 KILOGRAMS * 47*5 POUNDS 

SURFACE PROPERTIES ALPHA a 0,?6 * EMISSIVITY = 0.26 

INPUT STEADY STATE POWER 143.0 WATTS ** 

OUTPUT POWER 0*0 WATTS ** 

THERMAL DESIGN ACTIVE * PASSIVE 

physical characteristics AND constraints REMARKS 

NON MISSION ON-TIMES #PREl. AUNCH YES* ASCENT YES* REENTRY YES 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE TDY-300 IS DESIGN FOR SPACE ENVIRONMENT IT IS THE COMPUTER FOR 
THE DELTA LAUNCH VEHICLE. UNIT IS DESIGN WITH A PASSIVE THERMAL 
CONTROL IN SPACE BY MEANS OF RADIATION AND CONDUCTION. UNIT REQUIR 
ES AIR CONDITION AIR FOR PRELAUNCH OPERATION WITH THE COMPARTMENT 
AIR TEMPERATURE BETWEEN 22*2 AND ?9.9 DEG C (72 TO 85 DEG.F) AND 
WITH AN AVERAGE CONVECTIVE HEAT TRANSFER COEFFICIENT BETWEEN 0.5 
AND 2,0 BTu/HP-FT SQ-DEG F* UNIT IS PAINTED WITH ALUMINIZED PAINT. 

THE TDY-300 DIGITAL COMPUTER IS DESIGN AND BUILT BY 
TEt.EDYNE SYSTEMS COMPANY 

19601 NORDHOFF ST. NORTHR I DGE « CALIFORNIA 91324 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. JAMES E* FITHIAN PHONE 213-886-2211 EXTENSION 2544 

THE DIGS COMPUTER IS A 4K X 24 BIT WORDS CORE MEMORY COMPUTER. 

UNIT CAN BE EXPANDED TO 32K X 24 BIT CORE MEMORY BUT THAT WILL REQ 
UIRE PACKAGING THE POWER SUPPLY IN A SEPARATE CASE AND MOUNTING IT 
ALONGSIDE THE DCU. THERE WILL BE NO SIGNIFICANT MODIFICATION IN 
THF POWER SUPPLY TO CARRY THE POWER DRAIN OF THE ADDED MEMORY 9 
SINCE THE MEMORY WILL BE MODIFIED TO 2 16K X 24 BITS MEMORIES AND 
ONE WILL ALWAYS BE IN STANDBY. THE DIGS COMPUTER IS OFF-THE-SHELF 
PRODUCTION COMPUTER THAT IS BEING USED ON THE DELTA LAUNCH VEHICLE 
IT HA5 TO PRFSF.NT 8 SUCCESSFUL FLIGHTS. THE COMPUTER MEMORY IS 
RANDOM ACCESS NON-VOLATILE MAGNETIC CORES* UNIT PRESENT MISSION 
LIFE ONBOARD THE DELTA IS 90 MINUTES. UNIT REQUIRES CONDITIONED 
COOL FD AIR DURING PRELAUNCH OPERATIONS. UNIT IS THE MAIN COMPUTER 
ONROARD THE DELTA? IT IS COUPLEO TO THE DELTA IMU* AND PREFORMS 
ALL OF THE GUIDANCE NAVIGATION AND CONTROL COMPUTATIONS FUNCTIONS 
DURING FLIGHT. 

REF. MOAC SPECIFICATION DOCUMENT 1B82218 GUIDANCE COMPUTER * DIGS 
AND LETTER OF SEPTEMBER 20 1973, FROM MR 0 JAMES E • FITHIAN, 
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THERMAL REQUIREMENTS, PHYSICAL characteristics* and constraints 


avionics system 

data MANAGEMENT subsystem 

COMP 29 TDY-310 CENTAUR TELF.DYNE P/N 7516288 

OFSIGN OPERATING CASE TEMPERATURE 25 3, TO 333. DEG. K 

( -4. TO 14 0c. DEG. E) 

NON-ORFRATING AND STORAGE CASE TEMPERATURE 219. TO 344, DEG. K 

( -65. TO 160, DEG, F) 

ACCFPTANCE TEST TEMPERATURE REQUIREMENTS 243. TO 343, DEG. K 

{ -22. TO 158. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 243. TO 343. DEG, K 

< -22. TO 158. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 38.9 * WIDTH 35.3 * HEIGHT 24.9 CENTIMETERS 

LENGTH 15.3 * WIDTH 13.9 * HEIGHT 9.8 INCHES 

PACKAGE AREA 6436.5 SQ. CENTIMETERS * 997.7 SQ. INCHES 

PACKAGE VOLUME 34153.4 CU. CENTIMETERS * 2084.2 CH. INCHES 

CASE MATERIAL aluminum 

CASE WEIGHT 8.1 KILOGRAMS * 17.8 POUNDS 

TOTAL WEIGHT 28.1 KILOGRAMS * 62.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.25 * EMISSIVITY = 0.92 

INPUT STEADY STATE POWER 235.0 WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN ACTIVE * PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PR£LAUNCH YES* ASCENT YES* REENTRY YES 
MISSION OM-TTMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE TDY-310 IS THE GUIDANCE COMPUTER ONBOARD THE CENTAUR LAUNCH 

vrnrcLE. untt is design for a passive thermal control in space by 

DISSIPATING HEAT BY RADIATION AND CONDUCTION AND AN ACTIVE CONTROL 
ON THE GROUND RY REQUIRING AIR CONDITION AIR FOR CONVECTIVE 

cooling, untt is painted with a white paint s-i3G, but can be fin 

ISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT IS COUPLED TO THE 
CENTAUR IMU. ABOVE UNIT IS A 16K X 24 BITS CORE MEMORY COMPUTER. 

THE TDY-310 CENTaRU COMPUTER IS DESIGN AND BUILT BY 
TELEDYNE SYSTEMS COMPANY 

19601 NOROHOFF ST. NORTHRIOGE* CALIFORNIA 91324 
THF DATA contained HEREIN WAS OBTAINED FROM 

MR JAMES E. FITHIAN PHONE 213-886-2211 EXTENSION 2544 

THF TDY-310 CENTAUR COMPUTER IS A 16K X 24 BIT WORDS CORE MEMORY 
COMPUTER. THE UNIT CAN BE EXPANDED TO 32K BY REMOVING THE POWER 
SUPPLY AND ADDING ANOTHER 16K MEMORY MODULE IN ITS PLACE. THE POW 
EB SUPPLY WOULD THEN. BE MOUNTED WITHIN A SEPERATE CHASSIS ALONG- 
SIDE THE DCU. THERE IS NO SIGNIFICANT MODIFICATION TO THE POWER 
SUPPLY NEEDED TO CARRY THE POWER DRAIN OF THE ADDED MEMORY » SINCE 
ONE OF THE TWO MEMORIES WILL ALWAYS BE IN STANDBY. UNIT IS AN OFF- 
THE-SHELF* AND IN PRODUCTION AND HAD SEVERAL FLIGHTS ONBOARD THE 
CENTAUR . The COMPUTER CONTAIN 16K *24 BITS RANDOM ACCESS MEMORY « 
ARITHMETIC SECTION 9 TIMING AND CONTROL SECTION * I/O SECTION AND 
POWER SUPPLY. THE CENTAUR COMPUTER IS COUPLED TO THE CENTAUR IMU 
AND PREFORM 4L j THE GUIDANCE NAVIGATION AND CONTROL COMPUTATION 
ONBOARD THE CENTAUR 0 UNIT RFQUXRES AIR CONDITIONED AIR DURING 
GROUND OPERATIONS. UNIT PRESENT LIFE MISSION ONBOARD CENTAUR IS 
7 HRS POST' THERMAL STABILIZATION. 

REF. TELEDYNE INTERFACE CONTROL DOCUMENT 7516289* CENTAUR COMPUTER 
UNIT, AND LETTER OF SEPTEMBER 20 1973 FROM MR JAMES E 9 FITHIAN. 
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Thermal requirements? PHYSICAL CHARACTERISTICS? and constraints 


AVIONICS system 

*****tt<^fr *****■»•«■***»•«'{}•##•»■»•#*•»«* 

DATA MANAGEMENT subsystem 
COMP ?q 5KC200Q COMPUTER SINGER COMPANY 


DESIGN OPERATING CASE TEMPERATURE 

218. 

TO 

344 » 

DEG, 

K 




( -67. 

TO 

160 s 

DEG. 

F) 

non-operating 

AND STORAGE CASE 

TEMPERATURE 

211. 

TO 

373. 

DEG, 

K 




( -80 e 

TO 

212, 

DEG, 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 

218, 

TO 

344. 

DEG, 

K 




( -67, 

TO 

160. 

OEG. 

F) 

qualification 

TEST TEMPERATURE 

REQUIREMENTS 

23 8. 

TO 

344. 

DEGa 

K 




< -67 o 

TO 

160. 

DEG. 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZF * LENGTH 65.9 * WIDTH 25, A * HEIGHT 17,8 CENTIMETERS 

LENGTH 22,0 * WIDTH 10,0 * HEIGHT 7,0 INCHES 

PACKAGE AREA 5729.0 SO, CENTIMETERS * 888,0 SO, INCHES 

PACKAGE VOLUME 25236,1 CU. CENTIMETERS * 1540,0 CU. INCHES 

case material aluminum 

CA5E WEIGHT 4,5 KILOGRAMS * 10,0 POUNDS 

TOTAL WEIGHT 45.4 KILOGRAMS * 100,0 POUNDS 

SURFACE PROPERTIES ALPHA - 0.90 * FMISSIVITY = 0.90 

INPUT STEADY STATE POWER 800.0 WATTS ** 28 VDC AND 115 VAC 400 HZ 
OUTPUT POWER 10.0 WATTS ** 

THERMAL DESIGN ACTIVE * ACTIVE 

*********************«****»****•&*************************»******** 

PHYSICAL CHARACTERISTICS and constraints remarks 

non mission on-times *prelaunch yes* ascent yes* reentry yes 

MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE SKC-2000 IS DESIGN FOR AIRCRAFT USE IT HAS AN ACTIVE THERMAL 
CONTROL OF CONDUCTION AND FORCED AIR COOLING* UNIT COULD BE MOD IF I 

ed for a passive cooling systfm. above power is based on the bi 
COMPUTER APPLICATIONS and it includes special bi type I/O WHICH IS 
APPROX. 100 WATTS OF DISSIPATED POWER. UNIT IS A 32K WORD CORE MEM 
ORY COMPUTER. UNIT SURFACES ARE ANODIZED ALUMINUM THAT ARE PAINT- 
ED BLACK* OR PER CUSTOMER THERMAL REQUIREMENTS. UNIT IS IN 2 BOXES 

******-ft******<MMH*#*********^**»*****-e-tMJ.****«********ttfl.<MKMMV*«.****fl- 

THE SKC-2000 ADVANCED DIGITAL COMPUTER IS DESIGN AND BUTLT BY 
THE SINGER COMPANY? KEARFOTT DIVISION 
1150 MCBPIOF AVENUE* LTTTLE FALLS* NEW JERSEY 07424 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

mr. t. R« mahoney and phone 214-252-7423 extension 

MP. M. GUBERMAN PHONE 201 256-4 0 0 0 EXTENSION 5377 

THE SKC-2000 COMPUTER IS A GENERAL PURPOSE AIRBORNE DIGITAL COMPUT 
ER o UNIT IS MODULAR IN DESIGN' AND CAN VARY IN MEMORY SIZE FROM 
8K TO 131K WORDS MEMORY. THE ABOVE DATA IS BASED ON A SKC-2000 
COMPUTER WITH THE FOLLOWING COMPONENTS* A CPU*DATA CONTROL BUS* 

32K X 32 BIT LSI CORE MEMORY UNIT* 1.15V 400 H7 AND 28 VDC POWER 
SUPPLY AND SPECIAL BI I/O. THE UNIT IS PACKAGED IN 2 BOXES. THE 
SKC-2000 IS DESIGN TO MEET MIL-E-5400 CLASS 2X. UNIT IS BEING 
USED ON SEVERAL PROGRAMS INCLUDING THE USAF 8-1 ASIC PROGRAM- 
CENTRAL AVIONICS SYSTEM PROCESSOR* THE USAF/INT/U ,S. ( AN/AYK- 1 3 ) 

ADVANCED NAVIGATION SYSTEMS PROGRAM AND NASA JSC- MULT I -COMPUTER 
SYSTE M S FUTURE SPACE PROGRAMS . 


REF « SINGER BROCHURE PD-408-A SKC-2000 AOVANCED DIGITAL COMPUTER 
AND LETTER AND DATA SHEETS OF 3 OCTOBER 1973 FROM MR. T.R. MAHONEY 
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thermal requirements* physical characteristics* and constraints 


AVIONICS SYSTEM 

DATA MANAGEMENT SUBSYSTEM 


i erep tape 

RECORDER MARTIN 

marietta 

P/N PD8300140-010 


DESIGN OPERATING CASE TEMPERATURF 


289 • 

TO 

314. DEG, 

K 




( 

60, 

TO 

105. DEG® 

F) 

NON-OPERATING 

AND STORAGE CASE 

TEMPERATURE 


278, 

TO 

314, DEG. 

K 




< 

40, 

TO 

105® DEG, 

F) 

acceptance test temperature requirements 


278, 

TO 

305, DEG. 

K 




( 

40. 

TO 

90. DEG. 

F) 

QUALIFICATION 

TEST TEMPFRaTURE 

REQUIREMENTS 


2 78 o 

TO 

305. DEG, 

K 




< 

40. 

TO 

90. DEG. 

F) 


PACKAGE SHAPE 
PACKAGE SIZE * 

PACKAGE AREA 
PACKAGE VOLUME 
CASE MATERIAL 
CASE. WEIGHT 

total weight 


INCHES 
3330,0 CU„ INCHES 


RECTANGULAR 

LENGTH 47 0 Q * WIDTH 38,1 * HEIGHT 30,5 CENTIMETERS 
LENGTH 18,5 * WIDTH 15,0 * HEIGHT 12,0 INCHES 
0787,7 SO. CENTIMETERS * 1359.0 SQ 

54568.9 CU. CENTIMETERS 
ALUMINUM 

10.2 KILOGRAMS * 

40,8 KILOGRAMS * 

SURFACE PHOPFRTIFS ALPHA = 0,85 * EMISSIVXTY « 0,50 

INPUT STFADY STATE POWER 187,0 WATTS ** 28 VDC POWER SOURCE 
OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN ACTIVE * ACTIVE 

**##*»**#**#*#**«*#*«##***##*###*#*.«#*####*#***##****#**####*#**** 


22,5 POUNDS 
90.0 POUNDS 


physical characteristics and constraints remarks 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT YES* REENTRY Y£S 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TU6/PAY ON 

the e rep Tapf recorder was ruilt for the skylab program, the unit 
IS ONBOARD the skylab AND UTILIZES THE EREP COOLANT LOOP FOR ITS 
THERMAL CONTROL, the UNIT IS PAINTED WITH A GRAY PAINT BUT CAN BE 
FINISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT HAS A POWER OISSIPA 
TION OF 35 WATTS IN STANDBY MODE* 173 WATTS IN SLOW SPEED RECORD* 
AND 187 WATTS FOR HIGH SPEED RECORD, 


THE EREP DATA TAPE RECORDER IS DESIGN AND BUILT BY 
MARTIN MARIETTA CORPORATION DENVER DIVISION 
P.O, BOX 179 DENVER COLORADO 80201 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. PAUL BUTTL.FR PHONE 303-794-5211 EXTENSION 4593 

THE EREP TAPE RECORDER IS A 28 TRACK MACHINE WITH 1.2 MEGA-BITS 
OF DATA PER CHANNEL. THE UNIT IS FLYING ONBOARD THE SKYLAB AND 
IS THE MAIN DATA RECORDER FOR EREP ONBOARD SKYLAB, THE UNIT HAS 
A TWO SPEED RECORDING CAPABILITY SLOW SPEED 17,8 CM/SEC (7 IN/SEC) 
AND HIGH SPFFO OF 152,4 CM/SEC <60 IN/SEC). THE RECORDER ELECTRO- 
NICS IS BUILT BY AMPEX COMPANY AND THE UNIT IS PACKAGED FOR SKYLAB 
BY MARTIN MARTFTTA CORP, DENVER DIVISION. THE RECORDER ITSELF CAN 

withstand temperature of to deg c mo qeg f>,its the magnetic 
Tape that LIMITS the OPERATING TEMPERATURE TO 40,6 DEG C { 1 05 DEG® 

F ) . 


REF, PD8300140 EREP MAGNETIC TAPE RECORDER 
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« «« «»« *» -tt # « <MHH» * tf ft « * «• ««•« •» #«««* * « 4* «■ **•» # ■» •» # •» ■» «■ * «« »#«• * «• •&■»•&«*•»# «■ 

EQUIPMENT • QUANITY WEIGHT POWER VOLUMF 

TTEM (POUNDS) (WATTS) (CU FT.) 

UNIT TOTAL 


transponder»pm 


2 

16. 

32. 

36 * 

.70 

TRANSMITTER, FM 


2 

23, 

46. 

6 0. 

.7 0 

POWER AMPLIFIER 

* 

2 

12. 

24. 

127. 

,50 

hybrid junction 


1 

4 , 

4 o 

0. 

,02 

RF MULTIPLEXER 


1 

4. 

4. 

0, 

.01 

FILTER 


1 

4. 

4. 

0 . 

,01 

DECODER 


2 

1,5 

3. 

• 2. 

.54 

MODULATION PROCESSER 


2 

14. 

28, 

15. 

.30 

OMNI ANTENNAS 


4 

2.5 

10. 

0, 


TOTAL 




155. 

239, 

2.78 


NOTES * REDUNDANT 
TIMELINES 


CONTINUOUS OPERATION OF SUBSYSTEM FROM 3.91 HOURS TO 98-60 HOURS 
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thermal requirements? physical characteristics, and constraints 


AVIONICS SYSTEM 
COMMUNICATION SUBSYSTEM 

*«■* <H» * *** ■» * * **** * ** *********** *** ***** * * 

TPM 1 S-BAN-D TRANSPONDER PHILCO FORD CORP P/N PD64 0 0 439-0 AO 

DESIGN OPERATING CASE TEMPERATURE 241* TO 325. DEG* K 

( “25 o TO 125# DEG# F) 

NON-OPFRATING AND STORAGE CASE TEMPERATURE 236# TO 396. OEG# K 

( -35. TO 254. DEG. F> 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 255. TO 311. DEG# K 

{ 0# TO 300# DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 241. TO 325. DEG. K 

< -25. TO 125. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 27.4 * WIDTH 6.3 * HEIGHT 12*7 CENTIMETERS 

LENGTH 10.8 * WIDTH 2.5 * HEIGHT 5.0 INCHES 

PACKAGE AREA 1206.4 SQ# CENTIMETERS * 187.0 SQ# INCHES 

PACKAGE VOLUME 2212.3 CU# CENTIMETERS * 135.0 CU# INCHES 

CASE MATERIAL ALUMINUM • 

CASE WEIGHT .9 KILOGRAMS * 1*9 POUNDS 

TOTAL WEIGHT 1.7 KILOGRAMS * 3.8 POUNDS 

SURFACE PROPERTIES ALPHA = 0.85 * EMISSIVITY = 0*85 

INPUT STEADY STATE POWER 6*4 WATTS ** 

OUTPUT POWER 0.2 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

ft***************************** ***************** ******************** 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG INT* TUG/ORBIT ON* TUG/PAY ON 
THE S-BANO TPANSPONOER IS DESIGN FOR THE VIKING PROGRAM. IT HAS 

a passive thermal design of conduction to mounting surfaces and 

RADIATION To THE ENVIRONMENT e UNIT IS ASSUMED TO BE PAINTED BLACK 
FOR SPACE Tug ALTHOUGH FOR VIKING IT IS VACUUM GOLD PLATED. THERE 
APE NO CABLE LIMITATIONS ON THIS UNIT? AND UNIT HAS NO WARM UP REQ 
IREMENTS, 

**************** **************'**************************** ******** 
THE STUN S-BAND TRANSPONDER IS DESIGN AND BUILT BY 
PHILCO-FOKD CORPORATION WESTERN DEVELOPMENT LABORATORIES DIVISION 
3939 FABIAN WAY PALO ALTO « CALIFORNIA 94303 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. T#E. WATSON AND PHONE 303-794-5211 EXTENSION 4841 

MR. 8.HARNEL PHONE 303-794 5211 EXTENSION 2103 

THE STON S-r&njd TRANSPONDER IS BUILT FOR THE VIKING PROGRAM AND 
WILL BE USED ON THE VIKING LANDER. UNIT IS COUPLED TO AN S-BAND 
AMPLIFIER BY CABLES ? AND IS MOUNTED ON THE EQUIPMENT RACK IN THE 
VIKING LANDER. UNIT FIRST FLIGHT IS EXPECTED IN OCTOBER OF 1975. 


REF. VIKING COMMUNICATION DOCUMENT PD6400439 
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thermal REQUIREMENTS* PHYSICAL characteristics* and constraints 


avionics system 

COMMUNICATION SUBSYSTEM 

TPM 2 S-BAND SGLS TRANSP MOTOROLA INC. MSR-1 01/MST-20 1 


DESIGN OPERATING CASE TEMPERATURF 

243. 

TO 

353. 

DEG. 

K 



< -22 « 

TO 

176. 

DEG. 

F) 

NON-OPERATING 

AND STORAGE CA5E TEMPERATURE 

233. 

TO 

363. 

DEG. 

K 



{ -40. 

TO 

1 94* 

DEG. 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 

243. 

TO 

353. 

DEG. 

K 



X -22 . 

TO 

176. 

DEG. 

F) 

qualification 

TEST TEMPERATURE REQUIREMENTS 

243. 

TO 

353. 

DEG. 

K 



( -22. 

TO 

176. 

DEG. 

F) 

PACKAGE SHAPE 

rectangular 






PACKAGE SIZE * 

LENGTH 10.9 * WIDTH 7.4 * 

HEIGHT 

7 

. 9 CENTIMETERS 


LENGTH 4.3 * WIDTH 2.9 * 

HEIGHT 

3 

. 1 

INCHES 

package area 

448.9 SQ. CENTIMETERS 

* 69 

.6 

SQ. 

INCHES 

PACKAGE VOLUME 

633.5 CU. CENTIMETERS 

* 30 

. r 

CU. 

INCHES 


CASE material aluminum 

CASE WEIGHT ,4 KILOGRAMS * .8 POUNDS 

total weight 1.4 KILOGRAMS * 3.0 POUNDS 

SURFACE PROPERTIES ALPHA a 0.90 . * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER 2.8 WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL design passive * PASSIVE 

«««»«#«»« «■*■»«■»***#**#***<» 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRE{ AUNCH Y£S* ASCENT OFT* REENTRY OFF 
MISSION ON-TTMES * SHUT/TUG INT* TUG/OPHIT ON* TUG/PAY ON 
THE MSR-1 0 1 S-BAND RECEIVER IS PART OF S-BANO SGLS TRANSPONDER. 
UNIT IS DESIGN WITH A PASSIVE THERMAL CONTROL OF CONDUCTION TO MO- 
UNTING POINTS AND RADIATION FROM CASE SURFACES. UNIT IS PAINTED 
WITH BLACK PA JNT* BUT CAN BE FINISH PER CUSTOMER THERMAL REQUIRE- 
MENTS. UNIT HAS A STANDBY INPUT POWER MODE OF 0.9 WATT. THE MSR- 
101 IS THE RFCEIVER/DEmODULATOR UNIT OF THE TRANSPONDER AND THE 
MST -201 OR MST-501 ARE THE TRANSMITTER /BASF SAND UNIT OF THE TRANSP 

«»««««««« ***•»•»*«• #<H» **■»*«•**» ***» * *»*»*»* * * -tHHUMUMUHK <»• 

THE MSR-101/MST-201 SIMPLIFIED S-BAND SGLS TRANSPONDER IS 
DESIGN AND BUILT BY MOTOROLA INC. GOVERNMENT ELECTRONICS DIVISION 
8201 E, MCDOWELL ROAD. SCOTTSDALE * ARIZONA 85252 
THE DATA CONTAINED HEREIN WAS OBTAINED FRO M 

MR. C . L ® MAVITY PHONE 802-949-2471 EXTENSION 

THE MSR-1 0 1 JS A RECE I VER/DFMODUL ATOP THAT IS PART OF EITHER THE 
MSR-101/MST-201 OR MSR-101/MST-501 S-BAND SGLS TRANSPONDER. THE 
TRANSPONDER RECEIVER/DEMOOULATOP IS PACKAGED IN ONE UNIT . THE 
RECEIVER/DEmODULATOR UNIT is AN S-BAND ? DUAL- CONVERSION. PM RECEIV 
ER DESIGNED TO DEMODULATE UP-LINK COMMANDS AND PRN RANGING CODE. 
THE RECEIVER HAS A THREE-LINE DIGITAL OUTPUT AND A REAO-SYNC PULSE 
OUTPUT. THE RECEIVER RF INPUT FREQUENCY IS 1750 TO 1850 MHZ WITH 
A RANGE OF +100 TO -100 KHZ FROM ASSIGNED FREQUENCY. THE POWER 
INPUT FOR THE RECEIVER IS 2? TO 32 VDC. THE TPASPONDER COMBINED 
WEIGHT OF BOTH RECEIVER AND TRANSMITTER IS 2.7 KG (6.1 LB). UNIT 
IS DESIGNED FOR USE FOR USE. IN EARTH-ORBITING SPACE MISSIONS. 

UNIT IS DESIGN WITH A REVERSE POLARITY PROTECTION OF 35 VDC MAX* 

DC POWER RETURN ISOLATION FROM CASE AND THE UNIT IS HERMETICLY 
SEALED. 

REF. DATA Sheets ON MSR-1 Ol/MST -201 SIMPLIFIED S-BAND SGLS TRANS- 
PONDER BY MOTOROLA GOVERNMENT ELEVTRON ICS DIVISION. 
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THERMAL requirements? physical characteristics? and constraints 


avionics system 
COMMUNICATION subsystem 
********************************************* 

TPM 3 S-BAND SGLS TRANSP MOTOROLA INC * MSRr 1 0 1 /MSWO 1 

DFSIGN OPERATING CASE TEMPERATURE 2*3. TO 353. DEG. K 

( -22. TO 1 76 o DEG » F ) 

NON-OPERATING AND STORAGE CASF TFKPERATURE 233. TO 363 . DEG. K 

( -40. TO 19*. DEG. F) 

ACCEPTANCE test TEMPERATURE REQUIREMENTS 2*3* TO 353. DEG. K 

< -22 o TO 1 76 . DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 2*3* TO 353. DEG . K 

( -22. TO 176. OEG, F) 

PACKAGE SHAPF RECTANGULAR 

PACKAGE SIZE * LENGTH 11.* * WloTH 8*4 * HEIGHT 8.* CENTIMETERS 

LENGTH 4 © 5 * WIDTH 3.3 * HEIGHT 3.3 INCHES 

PACKAGE AREA 5?3 * 7 ?Q. CENTIMETERS * 81.2 SQ. INCHES 

PACKAGE VOLUME 803.0 CU. CENTIMETERS » *9.0 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT .4 KILOGRAMS * .8 POUNDS 

TOTAL WEIGHT 1.4 KILOGRAMS * 3,1 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER 33.6 WATTS **AT 28 VDC AND 1.2 AMPjMAX 
OUTPUT POWER 2.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

♦ft**************************************************************** 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMF.S *PRELAUNCH YES* ASCENT OFF* REENTRY OFF 

mission on-times * shut/tug int* tug/orbit on* tug/pay on 

THE MST-201 S-RANO TRANSMITTER IS PART OF THE S-BAND SGLS TRANSPON 
DER. UNIT IS DESIGN WITH A PASSIVE THERMAL CONTROL OF CONDUCTION 
THE’ MOUNTING POINTS AND RADIATION FROM CASE SURFACES. UNIT IS PAIN 
ED WITH SLACK PAINT * BUT CAN BE FINISH PER CUSTOMER THERMAL REQUIR 
EMENTS. UNIT IS DESIGN FOR SPACE ENVIRONMENT. ITS INPUT POWER 
REQUIREMENTS IS 22 TO 32 VDC AND 1.2 AMP„?MAXIMUM INPUT CURRENT. 

UNIT IS COUPLED TO THE MSR-I01 RECEIVER. 
****************************************************************** 

THE MSR-101 /MST-201 SIMPLIFIED S-BAND SGLS TRANSPONDER IS DE- 
SIGN AND BUILT BY MOTOROLA INC. GOVERNMENT ELECTRONICS DIVISION 
8201 E. MCDOWELL ROAD. SCOTTSDALE ? ARIZONA 8S252 
THF DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR o C. L» MAVITY PHONE 602-949-2*71 EXTENSION 

THE MST-201 TP ANSMJ TTEP/R ASEBANQ UNIT IS COMPRISED OF A BASEBAND 
ASSEMBLY AND A TRANSMITTER ASSEMBLY. THE BASEBAND ASSEMBLY IS A 
MEDIUM-FREQUENCY* low power processor capable of ACCEPTING 2 PCM 
SIGNALS ONE PCM SIGNAL BI-PHASE MODULATES A 1.02* MHZ SUBCARRIER 
THE SECOND (OPTIONAL) PCM SIGNAL BI-PHASE MODULATES A 1.7 MHZ SUB- 
CARRIER. the prn ranging signal is summed with the modulated sub- 

carrier TO PRODUCE A COMPOSITE SIGNAL WHICH IS USED TO MODULATE 
THE TRANSMITTER^ THE TRANSMITTER ASSEMBLY IS A PM-TYPE TRANSMIT- 
TER THAT ACCEPTS A 100 HZ TO 2MHZ COMPOSITE SIGNAL FROM THE BASE- 
BAND ASSEMBLY AND PHASE MODULATES AN S-BAND CARRIER FOR DOWN-LINK 
DATA TRANSMISSION. TRANSMITTER FREQUENCY IS 2200 TO 2300 MHZ. 

UNIT IS AN HFPMETICLY SEALED UNIT AND IS DESIGN WITH REVERSE POLAR 
ITY PROTECTION OF 35 VDC MAX 9 ISOLATION OF OR POWER RETURN FROM 
CASE AND LOAD ISOLATION OF TRANSMITTER OUTPUT TO PREVENT DAMAGE 
FROM OPEN 0 OR SHORT CIRCUIT CONDITIONS. 

REF. DATA Sheet ON MSR-101/MST-20 1 SIMPLIFIED S-BANO SGLS trans- 
ponder BY MOTOROLA GOVERNMENT ELECTRONICS DIVISION. 
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THERMAL PEUUI PFMENTS « PHYSICAL CHARACTER I ST ICS * AND CONSTRAINTS 


avionics system 
COMMUNICATION SUBSYSTEM 

-0 «• •&«"& a a'a* fc* a-# «■#«■» •» * -ttfl- -&*■****«** hhj *«•■»* « 

TPM 4 S-BANO SGI..S TRANSP MOTOROLA INC, MSP- 1 0 1 /MS T-50 1 

DESIGN OPERATING CASE TEMPERATURE . 243. TO 353. DEG. K 

( -22. TO ]76. DEG. F) 

NON-OPFRATING and STORAGE CASE TEMPERATURE 233. TO 363. DEG. K 

( -40. TO 194. DEG. F > 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 243. TO 353. DEG. K 

( -22. TO 176. DEG. F> 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 243. TO 353, DEG. K 

< -22. TO 176. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 11.4 * WIDTH 8.4 * HEIGHT 8.4 CENTIMETERS 

LENGTH 4,5 * WIDTH 3,3 * HEIGHT 3.3 INCHES 

PACKAGE AREA 523.7 SO. CENTIMETERS * 81.2 SO. INCHES 

PACKAGE VOLUME 803.0 CU. CENTIMETERS * 49.0 CU. INCHES 

CASF MATERIAL ALUMINUM 

CASE WEIGHT ,4 KILOGRAMS * .8 POUNDS 

TOTAL WEIGHT 1.4 KILOGRAMS * 3.1 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER 56. WATTS **AT 28 VDC AND 2.0 AMP * MAX 
OUTPUT POWER 5.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

tt##**#*#***#**##* •»•»#* *«••*#*** » ##*#####»###*####«■###*####**##* 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG I NT* TUG/OPBIT ON* . TUG/PAY ON 
THF MST-501 S-RAND TRANSMITTER IS PART OF THE S-BAND SOLS TRANSPON 
OER. UNIT IS DESIGN WITH A PASSIVE THERMAL CONTROL OF CONDUCTION 
TO MOUNTING POINTS AND RADIATION FROM CASE SURFACES. UNIT 15 PAINT 
EO WITH BLACK PAINT, BUT CAN BE FINISH PER CUSTOMER THERMAL REQUIR 
EMENTS. UNIT IS DESIGN FOR SPACE ENVIRONMENT. ITS INPUT POWER 
REQUIREMENTS IS 22 TO 32 VDC AND 2.0 AMP.i MAXIMUM INPUT CURRENT. 
UNIT IS COUPLED TO THE . MSR-101 RECEIVER. 

THE M5R-101/MST-501 SIMPLIFIED S-8 AND SGLS TRANSPONDER IS DE- 
SIGN AND BUTLT BY MOTOROLA INC. GOVERNMENT ELECTRONICS DIVISION 
8201 e. MCDOWELL ROAD * SCOTTSDALE* ARIZONA 85252 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. C.L. MAVITY PHONE 602-949-2471 EXTENSION 

THF MST-501 TRANSMITTER/BASEBANO UNIT IS AN IDENTICAL UNIT TO THE 
MST-201 TRANSMITTER THE ONLY DIFFERANCE IN THE UNITS IS THE MST- 
501 HAS A 5 WATTS RF POWER OUTPUT AND THE MST-201 HA5 A 2 WATTS 
RF POWER OUTPUT* FOR MORE DETAILED DISCUSSION REFER TO MST-201 
TRANSMITTER. 


ref. data sheet on msr-ioi/mit-soi simplified s-band sgls trans- 
ponder BY MOTOROLA GOVERNMENT ELECTRONICS DIVISION. 
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Thermal requirements* physical characteristics* and constraints 
avionics system 

COMMUNICATION SUBSYSTEM 
*<hmhhhmhhmh» **»«•»*****■»** »*«*»#»*<»**•«•******** 

TPM 5 MSX-20 IS S-BAND MOTOROLA INC® S 6 LS TRANSPONDER 

DESIGN OPERATING CASE TEMPERATURE 243® TO 353. DEG. K 

< -?2« TO 176® DEG. F) 

NON-OPERATING AND STORAGE case TEMPERATURE 233® TO 363® OEG® K 

( -AO. TO 194® DEG® F) 

ACCEPTANCE TFST TEMPERATURE REQUIREMENTS 243® TO 353. DEG. K 

< -22® TO 176. DEG® F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 243® TO 353® DEG. K 

< -22. TO 176® DEG® F) 

PACKAGE SHAPE RECTANGULAR 

package size * length 10.9 * width i4®7 * height e®4 centimeters 

LENGTH 4 o 3 * WIDTH 5.8 * HEIGHT 3.3 INCHES 

PACKAGE AREA 751.9 SO® CENTIMETERS * 116.5 SO. INCHES 

PACKAGE VOLUME 1348.7 CU. CENTIMETERS * 82.3 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT o 5 KILOGRAMS * 1.2 POUNDS 

TOTAL WEIGHT 2.2 KILOGRAMS * 4.9 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY * 0®90 

INPUT STEADY STATE POWER 36.4 WATTS **AT 28 VDC 
OUTPUT POWER 2.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

* *********** «M»** *** ** ****** ******************************** 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG INT* TUG/ORBIT ON* TUG/PAY ON 
THE MSX-2Q1S TRANSPONDER IS DESIGN WITH A PASSIVE THERMAL CONTROL 
OF CONDUCTION TO THE BOTTOM SURFACE AND MOUNI TNGS 9 AND RADIATION 
FROM THE OTHER SURFACES. UNIT IS PAINTED WITH A BLACK PAINT BUT 
CAN BE FINISH PER CUSTOMER THERMAL REQUIREMENTS® UNIT IS IN ENGIN- 
EERING STAGE AND WILL REQUIRE SOME FURTHER WORK BEFORE IT IS READY 
FOR PRODUCTION. UNIT IS A SINGLE PACKAGE OF THE MSR-1 0 1 /MST-20 1 
TRANSPONDER. THE MSX-201S IS PACKAGED IN A SEALED CASE. 
******************** ***************************** ****************** 
THE MSX-P01S SIMPLIFIED S-BAND SOLS TRANPONDER IS DESIGN AND 
BUILT BY MOTOROLA INC® GOVERNMENT ELECTRONICS DIVISION 
8201 E. MCDOWELL ROAD * SCOTTSDALE? ARIZONA 85252 
THE DATA CONT ft I NE0 HEREIN WAS OBTAINED FROM 

MR. C o L ® MAVITY PHONE 602-949-2471 EXTENSION 

THE MSX-201S TRANSPONDER IS BASICLLY THE MSR- 1 0 1 /MST-20 1 TRANS- 
PONDER PACKAGED IN A SINGLE CASE RATHER THEN TWO CASES. UNIT IS 
IN ENGINEERING DEVELOPMENT AND WOULD REQUIRE SOME ENGINEERING 
PRIOR TO 8 E MANUFACTURED® THE PACKAGE CONFIGURATION IS NOW BEING 
USED FOR OTHFR EQUIPMENT WITH SIMILAR FUNCTIONAL CHARACTERISTICS® 
UNIT INPUT POWER IS THE SUMMATION OF THF RECEIVER OPERATING INPUT 
POWER OF 2.8 WATTS AND THE TRANSMITTER INPUT POWER OF 33.6 WATTS 
AT 28 VDC AND 1*2 AMPS MAXIMUM® FOR FURTHER INFORMATION SEE 
DATA ON mSR-IOI/MST-201 THE MSX-201S S-BAND TRANSPONDER IS IDEN- 
TICAL TO THE MSR-101/MST-201 transponder the only OIFFERANCE IS 
THE MSX-201 IS A SINGLE PACKAGE UNIT WHERE THE MSR~ 1 0 1 /MST-20 1 
TP 6 NSPONQER HAS TWO PACKAGES SEPERATING THE RECEIVER AND TRANS- 
MITTER. 


ref® data sheet by motorola inc. on msx~2qis simplified s-band 

en e TDsMCIDAMnrO- n n'lo 
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thermal requirements* physical characteristics, and constraints 


avionics system 
COMMUNICATION SUBSYSTEM 

TPM 6 MS X -5 01 S S-BAND MOTOROLA INC. SGLS TPANPSONDER 


DESIGN OPERATING case temperaturf 


243. 

TO 

353. 

DEG. 

K 




( 

»22. 

TO 

176. 

DEG. 

F) 

non-operat ING 

ANO STORAGE CASE 

TEMPERATURE 


233. 

TO 

363. 

DEG. 

K 




< 

-40. 

TO 

194. 

DEG. 

F) 

acceptance test temperature requirements 


243. 

TO 

353. 

DEG. 

K 




( 

-22. 

TO 

176. 

DEG, 

F) 

QUALIFICATION 

TEST TEMPERATURE 

REQUIREMENTS 


243. 

TO 

353. 

DEG. 

K 




( 

-22. 

TO 

176. 

DEG. 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 10.9 * WIDTH 14*7 * HEIGHT 8.4 CENTIMETERS 

LENGTH 4.3 * WIDTH 5.8 * HEIGHT 3.3 INCHES 

PACKAGE AREA TM.9 SO. CENTIMETERS * 116.5 SO. INCHES 

PACKAGE VOLUME 134B.7 CU. CENTIMETERS * 82.3 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT .5 KILOGRAMS * 1.2 POUNDS 

TOTAL WEIGHT 2.2 KILOGRAMS * 4.9 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY a 0.90 

INPUT STEADY STATE POWER 58,8 WATTS **AT 28 VDC 
OUTPUT POWER 5.0 WATTS ** 

thermal design passivf * passive 

physical characteristics and constraints remarks 

NON MISSION ON-TIMES *P«E! AUNCH YES* ASCENT OFF* REENTRY OFF 

mission on-times * shut/tug int* tug/orbit on* tug/pay on 
THF MSX-501S TRANSPONDER IS DESIGN WITH A PASSIVE THERMAL CONTROL 
OF CONDUCTION TO THE BOTTOM SURFACE AND MOUNTINGS* AND RADIATION 
FROM THE OTHER SURFACES . UNIT IS PAINTEO WITH A BLACK PAINT BUT 
CAN RE FINISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT IS IN ENGIN 
EERING STAGE AND WILL REQUIRE SOME FURTHER WORK BEFORE UNIT IS 
READY FOR PRODUCTION. THE MSX-501S IS PACKAGED IN A SEALED UNIT. 

»««»«««««««»■»»»«««» «»«»»« «««»«««« «*»««««»»« »««»«»«»« »»«»•«»»»«*««« 
THE MSX-S01S SIMPLIFIED S-BAND SGLS TRANPONOER IS DESIGN AND 
BUILT BY MOTOROLA INC » GOVERNMENT ELECTRONICS DIVISION 
8201 E. MCDOWELL ROaD* SCOTTSDALE* ARIZONA 65252 
THE DATA CONTAINED HFRFIN WAS OBTAINED ‘FROM 

MR o C.Lq MAVITY PHONE 602-949-2471 EXTENSION 

THE MSX-50I3 TRANSPONDER IS IDENTICAL TO THE MSX-201S TRANSPONOER 
THE ONLY EXCEPTION IS THE MSX-501S HAS A 5 WATTS RF POWER OUTPUT 
WHERE AS THF MSX-201S HAS A 2 WATTS RF POWER OUTPUT. UNIT IS 
IN ENGINEERING STAGE AND WILL REQUIRE SOME FUTHER ENGINEERING WORK 
BEFORE ACHIEVING PRODUCTION STATUS. THE UNIT INPUT POWER 
IS THE SUMMATION OF THE RECFIVER INPUT POWER OF 2.8 WATTS AND THE 
TRANSMITTER INPUT POWER OF 86 WATTS AT 25 VDC AND 2.0 AMPS MAXIMUM 
CURRENT o THIS UNIT IS IDENTICAL TO THE MSR- 1 0 1/MST -50 1 TRANSPOND- 
ER ONLY DIFFERENCE IS THAT THIS UNIT WILL BE PACKAGED TN A SINGLE 
CASE WHERE THE MSR- 1 0 1 /MST-SO 1 HAS INDIVIDUAL CASES FOR THE RECEIV 
ER AND TRANSMITTER. FOR FURTHER INFORMATION ON THE MSX-501S SEE 
THE MSR-1 OI/mST-501 S-BAND TRANSPONDER. 


REF. DATA SHEET BY MOTOROLA INC. ON MSX-20IS SIMPLIFIED S-BaND 
Qfti ^ To a w^PAMnrD* 1 did 
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AND CONSTRAINTS 


avionics system 

COMMUNICATION SUBSYSTEM 

tt*#*#*#*#******* *■»»■»■*«•»**»**■***** 

TPM 7 TR-36 TRANSPONDER CUBIC CORPORATION RECEIVER. 

DESIGN OPERATING CASE' TEMPERA TURE 239. TO 344, DEG, K 

< -30 . TO 160. DEG, F) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 233, TO 344* DEG, K 

( -40, TO 1 60 o DEG. F) 

ACCEPTANCE test TEMPERATURE REQUIREMENTS 250. TO 333, OEG, K 

( -10 . TO 1 4 Q o DEG. F> 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 239. TO 344. DEG, K 

{ -30. TO 160, DEG. F) 

PACKAGE SNAPF RECTANGULAR 

package size * length i6.o * width 26,4 * height 5,6 centimeters 

LENGTH 6.3 * WIDTH 10.4 * HEIGHT 2.2 INCHES 

PACKAGE AREA 1319,5 SQ. CENTIMETERS » 204,5 SO. INCHES 

PACKAGE VOLUME 2362,1 CU. CENTIMETERS * 144.1 CU, INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT .5 KILOGRAMS * 1.0 POUNDS 

TOTAL WEIGHT 2.3 KILOGRAMS * 5.1 POUNDS 

SURFACE PROPERTIES ALPHA = 0.900 * EMISSIVXTY = 0.90 

INPUT STEADY STATE POWER 6.5 WATTS ** 2« VDC AND 225 MA 

OUTPUT POWER 0,0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

#*##»**#*#*•*»»*#»***«»**« **.#**#•»* ****** ******* ********************* 
physical characteristics and constraints remarks 

NON MISSION ON- TIMES *PREl AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG INT* TUG/ORBIT ON* TUG/PAY ON 
THE TR-36 5-8 AND SGLS T w ANPSONOER 1$ BUILT FROM 4 SEPARATE UNITS 
RECEIVER* TRANSMITTER* MULTTCOU»LER AND BASEBAND ASSEMBLY. THE 
RECEIVER HAS PASSIVE COOLING BY CONDUCTION THRU MOUNTING SUR- 
FACE* AND RADIATION FROM REST OF SURFACES. UNIT IS BUILT IN A 
SEALED CASE AND IS PAINTED BLACK BUT CAN BE FINISH PER CUSTOMER 
THERMAL REQUIREMENTS. UNIT IS SPACE QUALIFIED AND IS USED ON USAF 
PROGRAM. 

*#»#<>«•***'***•»■»********'*»•****#•*********************************'***** 
THE TR-36 SGLS TRANSPONDER (RECEIVER) IS DESIGN AND BUItT BY 
CUBIC corporation 

9233 BALBOA AVENUE * SAN DIEGO? CALIFORNIA 92123 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. R. M , TEMPELTON PHONE 7 14-277-6780 EXTENSION 

THE TR-36 TRANSPONDER SET CONSISTS OF FOUR INDEPENDENT UNITS INTER 
CONNECTED To PROVIDE FULL CAPABILITY FOR A USAF SPACE GROUND LINK 
SYSTEM (SGLS) CONCEPT. THE UNITS ARE A RECE I VER » TRANSMI TTER * BASE- 
BAND ASSEMBLY AND MULTICOUPLER. UNIT INPUT POWER IS 22 TO 33 VDC 
AND A NOMINAL CURRENT OF 225 M A , UNIT MEETS MTL-STD 826A, THE 
RECIEVER IS TUNED TO 1750-1850 MHZ BAND WITH PHASE LOCKED LOOP 
THRESHOLD OF -124D8M. IT PROVIDES CROSS STRAPPED COHERENT DRIVE 
OUTPUTS WHICH SWITCHES TRANSMITTER FROM NON-COHERENT TO COHERENT 
MODE OF OPERATION. AT INPUT SIGNALS OF -90 DBM AND ABOVE DIGITAL 
COMMAND SIGNALS ARE PROVIDED WITH BIT. ERROR RATE OF 1 IN 10E6 SYM- 
BOLS. THESE a RE PRESENT IN THE RECIEVEO SIGNAL AS F SK “MODULATED 65 
76*95* KHZ SUBCARRIERS. THE SURC ARR I ER5 ARE AM MODULATED BY THE 
CLOCK FREQ* AND RECOVERED IN THE OUTPUT AS READ PULSES, CROSS 
STRAPPED PRN OUTPUTS ARE PROVIDED WHICH ACCOMODATE A 500 KHZ RANG- 
ING DATA CLOCK. THE PRN DATA IS ROUTED FROM THE RECIEVER? THROUGH 
THE BASEBAND TO THE TRANSMITTER PHASE MODULATOR, 
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THERMAL REQUIREMENTS * PHYSICAL CHARACTERISTICS* AND CONSTRAINTS 

avionics system 

COMMUNICATION SUBSYSTEM . 

TPM 7 TR-36 TRANSPONDER CUBIC CORPORATION TRANSMITTER 


DESIGN OPERATING CASE. TEMPERATURE 


239. 

TO 

344 . 

DEG. 

K 




( 

-30. 

TO 

160. 

DEG a 

F) 

non-operating 

AND STORAGE CASE 

TEMPERATURE 


233. 

TO 

34 4. 

DEG. 

K 




( 

-40. 

TO 

160, 

OEG. 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


250 . 

TO 

333. 

DEG. 

K 




( 

-10. 

TO 

140. 

DEG. 

F ) 

QUALIFICATION 

TEST TEMPERATURE 

REQUIREMENTS 


239. 

TO 

3*44 . 

OEG, 

K 




( 

-30. 

TO 

160. 

DEG. 

F ) 

PACKAGE SHAPE 

RECTANGULAR 








PACKAGE SIZE * 

LENGTH 21.8 * 

width 13.0 * 

HEIGHT 

c. 

i.l CENTIMETERS 


LENGTH 8.6 * WIDTH 5 „ 1 * HEIGHT 2*0 INCHES 

PACKAGE AREA 919.5 SO. CENTIMETERS * 142.5 SQ. INCHES 

PACKAGE VOLUME 1437*5 CU. CENTTMETFRS * 87.7 CU» INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT .2 KILOGRAMS * .5 POUNDS 

TOTAL WEIGHT 1.8 KILOGRAMS * 4.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.900 * FMISSIVITY = 0.900 

INPUT STEADY STATE PQWFR ?8.0 WATTS ** 900 MA AT 28 VDC. 

OUTPUT POWER 3.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TTMES * SHUT/TUG INT* TUG/ORB I T ON* TUG/PAY ON 
THE TRANSMITTER OF THE TR-36 TRANSPONDER IS DESIGN WITH A PASSIVE 
THERMAL CONTROL* COOLING IS RY CONDUCTION THROUGH RASE PLATE AND 
RADIATION From other surfaces, unit IS built in a sealed CASE. 

AND IS PAINTED BLACK * PUT CAN BE FINISH PER CUSTOMER THERMAL RE- 
QUIREMENTS. unit is SPACE QUALIFIED AND IS USEO ON A USAF PROGRAM 

THE TR-36 SGLS TRANSPONDER { TRANSM I T TER ) IS DESIGN AND BUILT BY 
CUBIC CORPORATION 

9233 BALBOA AVFNUE? SAN OETGO* CALIFORNIA 92123 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

mr. r. m. Templeton phone 714-277-6780 extension 

the tp-36 Transponder set consist of four independent units inter- 
connected To PROVIDE FULL CAPABILITY OF THE USAF SPACE GROUND LINK 
SYSTEM (SGLS) CONCEPT. THE TR-36 TRANSPONDER INCLUDES A RECEIVER? 
TRANSMITTER, BASEBAND ASSEMBLY 9 AND MULT I COUPLER . TRANSMITTER HAS 
AN INPUT POWER OF 22 TO 33 VDC AND 900 MA NOMINAL CURRENT. UNIT 
HAS A NOMINAL OUTPUT POWER OF 3 WATTS, UNIT IS PROTECTED FROM DAM- 
AGE AT ANY VOLTAGE BELOW 22 VDC. THE TRANSMITTER PHASE MODULATES 
THE COMPOSITE SIGNAL ON A CARRIER IN THE 2200-2300MHZ BAND. THE 
OUTPUT OF THE TRANSMITTER IS A NOMINAL 3 WATTS WITH A MINIMUM OF 
2 WATTS UND EW WORST POSSIBLE CONDITIONS. TWO COHERENT DRIVE INPUTS 
ARE PROVIDED FOR CROSS STRAPPING BETWEEN TRANSPONDER SETS. 

REF. TECHNICAL 'DATA SHEETS ON MODEL TR-36 SGLS TRANSPONDER BY 
CUBIC CORPORATION. 
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thermal requirements* physical characteristics*, and constraints 


avionics system 
COMMUNICATION SUBSYSTEM 

tpm 7 TR-3* transponder cubic corporation baseband assembly 

DESIGN OPERATING CASE TEMPERATURE 239. TO 344. DEG. K 

- ' ( -30 o TO 160 a DEG. F) 

NON-OPERATING and storage CASE TEMPERATURE 233® TO 344. DEG. K 

( -40, TO 160, DEG a F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 260. TO 333. DEG. K 

< -10, TO 140. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 239. TO 344, OEG . K 

( -30, TO 160, DEG, F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 23.1 * WIDTH 10.2 * HEIGHT 6,3 CENTIMETERS 

LENGTH 9.1 * WIDTH 4,0 * HEIGHT 2.5 INCHES 

PACKAGE AREA HR?. 3 SO. CENTIMETERS * 138,3 SO. INCHES 

PACKAGE VOLUME 1491.2 CU, CENTIMETERS * 91,0 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT .2 KILOGRAMS * .6 POUNDS 

TOTAL WEIGHT 1,3 KILOGRAMS * 2.8 POUNDS 

SURFACE PROPERTIES ALPHA = 0.900 * EMISSIVITY = 0.900 

INPUT STEADY STATE POWER 4,5 WATTS **150 MA AT 28 VDC 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE » PASSIVE 

tt»*«»*tttt«**tt#*tf****tf»*ii-«'**<*'a'-»«'**-&********************************* 

physical CHARACTERISTICS and constraints remarks 

NON MISSION ON-TIMES *PREl.AUNCH YES* ASCENT OFF* REENTRY OFF 

mission on-times * shut/tug int* tug/orbit on* tug/pay on 
THF BASEBAND aSSEBLY OF the TR-36 transponder is design with a pas 
sive THERMAL control, unit is cooled by conduction through mount- 
ing- SURFACE AND RADIATION FROM REMAINING SURFACES. UNIT IS BUILT 
WITH A SEALED PACKAGE AND IS PAINTED BLACK BUT CAN BE FINISH PER 
CUSTOMER THERMAL REQUIREMENTS. UNIT IS SAPCE QUALIFIED AND IS 
USED ON A US AF PROGRAM. 

#*■»**«■«■«#■»«■»*«■****#*******#**********«* 
THE TR-36 SGLS TRANSPONDFR (BASEBAND) IS DESIGN AND BUILT BY 
CUBIC CORPORATION 

9233 BALBOA AVENUE* SAN DE I GO * CALIFORNIA 92123 
THF DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR P. M, TEMPELTON PHONE 714-277-6760 EXTENSION 

THF BASEBAND ASSEMBLY IS PART OE THE TR-36 TRANSPONDER SET WHICH 
CONSIST OF FOUR INDEPENDENT UNITS INTERCONNECTED TO FORM A SGLS 
TRANSPONDER. THE OTHER UNITS THAT ARE PART OF THE SYSTEM ARE RECEI 
VHP 9 TRANSM I TTER * AND MULTICOUPLER. THE BASEBAND ASSEMBLY UNIT HAS 
AN INPUT OF 600 KhZ CLOCK SIGNAL PHASE MODULATED BY A PSEUDO-RAN- 
DOM NOISF (PPN) CODE SEQUENCE. ITS OUTPUT SIGNAL IS A COMPOSITE 
RANGING WITH TWO PCM SUBCARRIER CHANNELS OF 1,024 AND 1,700 MHZ. 

THE BAEBANO INPUT POWER IS A 22 TO 33 VDC AND ISO MA NOMINAL 
CURRENT. THF BASEBAND RECIEVFS PCM DATA TRAINS AND BI-PHASE MOG- 
UL A TES 1.024 AWO 1.700 MHZ INTERNALLY GENERATED SUBCARRIER FREQUE- 
NCIES, THESE two SIGNALS ARE COMBINED WITH THE PRN RANGING SIGNAL 
AND ROUTED TO THE TRANSMITTER AS A COMPOSITE MODULATION SIGNAL, 

THE BASEBAND P9N INPUTS ARF PROVIDED TO ACCEPT CROSS STRAPPING 
BETWEEN TRANSPONDER SETS, 

PEF . TECHNICAL DATA SHEETS ON MODEL TR-36 SGLS TRANSPONDER 0Y 
CUBIC corporation. 
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thermal requirements* physical characteristics* and constraints 


avionics System 
communication subsystem 

TPM 7 TR-36 TRANSPONDER CUBIC CORPORATION MULTICOUPLER 


design operating case TEMPERATURE 


239. 

TO 

344. 

DEG, 

K 




{ 

-30. 

TO 

160. 

DEG. 

F) 

NON-OPERATING 

AND STORAGE CASE 

TEMPERATURE 


233. 

ro 

344. 

DEG® 

K 




( 

-40. 

ro 

160. 

DEG® 

F) 

ACCEPTANCE test TEMPERATURE requirements 


250. 

TU 

333. 

DEG® 

K 




( 

-10. 

TO 

140. 

DEG. 

F) 

qualification 

TEST TEMPERATURE 

REQUIREMENTS 


239. 

TO 

344, 

DEG. 

K 




( 

-30 . 

TO 

160, 

DEG. 

F) 


PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 17.8 * WIDTH 6.1 * HEIGHT 4,6 CENTIMETERS 

LENGTH 7.0 * WIDTH 2.4 * HEIGHT 1.9 INCHES 

PACKAGE AREA 447.2 SQ. CENTIMETERS « 69.3 SO® INCHES 

PACKAGE VOLUME 523,1 C U. CENTIMETERS * 31.9 CU. INCHES 

CASE MATERIAL aluminum 

CASE WEIGHT .1 KILOGRaMS * .3 POUNDS 

TOTAL WEIGHT .4 KILOGRAMS * .8 POUNDS 

SURFACE PROPERTIES ALPHA - 0.900 * EMISSIVITY = 0.900 

INPUT STEADY STATE POWER 0.0 WATTS 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PR£L AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG INT* TUG/OPblT ON* TUG/PAY ON 
THE MULTICOUPLER OF THE TR-36 TRANSPONDER IS DESIGN WITH A PASSIVE 
THERMAL CONTROL. UNIT IS COOLED RY CONDUCTION THROUGH MOUNTING SUR 
FACE AND RADIATION FWQm REMAINING SURFACFS. UNIT IS BUILT WITH A 
SEALED CASE AND IS PAINTED BLACK BUT CAN BE FINISH PER CUSTOMER 
THERMAL REQUIREMENTS. UNIT IS SPACE QUALIFIED AND IS USED ON A 
US AF PROGRAM. UNIT is BASICALLY A PASSIVE UNIT WITH NO HEAT DISSI- 
PATION. 

THE TR“36 SGLS TRANSPONDER (MULTICOUPLER) IS DESIGN ANO BUILT 
RY CUBIC CORPORATION 

9233 BALBOA AVENUE * SAN DE I GO * CALIFORNIA 92123 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. R o M. TFMPELTON PHONE 714-277-6780 EXTENSION 

THE MULTICOupLER IS PART OF THE TR-36 TRANSPONDER SET WHICH CON- 
SIST OF FOUR INDEPENDENT UNITS THAT ARE INTERCONNECTED, THE 
MULTICOUPLER IS A PASSIVE UNIT THAT ENABLES TRANSPONDER TO RECEIVE 
ANn TRANSMIT FROM THE SAME ANTENNA. UNIT IS FIXED TUNED TO 1750 
TO 1850 MHZ FREQUENCY HAND TO RECEIVE 'FROM ANTENNA AND IT IS FIXED 
TUNED TO 2200 TO 2300 MHZ FREQUENCY BAND TO TRANSMIT TO ANTENNA. 

UNIT IS SPACE QUALIFIED FOR A USAF PROGRAM. FOR FURTHER INFORMAT- 
ION SEE REFERENCE DOCUMENT. 


ref. technical data sheets on model tr-36 sgls transponder by 

<~i tn t r' /•nni3An» t t AM 
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THERMAL REQUIREMENTS* PHYSICAL CHARACTERISTICS, and constraints 

•<*. *» <D «» OB a «> O * m *r Mtt a> iq> <3 tk> «» <D «■> «*" •" 


a v t on ics system 
COMMUNICATION SUBSYSTEM 
a*aaaaaaaaa-*aaaaa#*aaaaaaaaaaaaa«aaaaaaa#a*a* 


TFM I T wT A S-RAHO 


WATKINS- JOHNSON 


P/N PD6400439-Q7Q 


DESIGN OPERATING CASE TEMPERATURE 


241 , 

TO 

325, 

DEG. 

K 



( 

-25, 

TO 

1 25 * 

DEG. 

F > 

NON-OPERATING AND STORAGE CASE 

TEMPERATURE 


236, 

TO 

396, 

DEG. 

K 



( 

-35, 

TO 

254. 

DEG. 

F > 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


285, 

TO 

311, 

DEG. 

K 



( 

0, 

TO 

100. 

DEG. 

F) 

qualification test temperature 

REQUIREMENTS 


241, 

TO 

328, 

DEG, 

K 



( 

-25o 

TO 

130, 

DEG. 

F) 


PACKAGE 

PACKAGE 


SHAPE 
SIZE * 


rectangular 

LENGTH 3 0 o S * WIDTH 11 * 2 * 


PACKAGE 
PACKAGE 
CASE 
CASE 


AREA 
VOLUME 
MATERIAL 
WEIGHT 


WIDTH 4.4 * 
CENTIMETERS 
CENTIMETERS 


total weight 

SURFACE PROPERTIES 
INPUT STEADY STATE 
OUTPUT POWER 
THERMAL DESIGN 


LENGTH 12,0 * 

1972,1 SO 
5277,9 CU 
ALUMINUM 

2.8 KILOGRAMS 
4,4 KILOGRAMS 
ALPHA = 0,90 
POWER 82.5 WATTS 
22.0 WATTS 
PASSIVE * 


* F 


HEIGHT 15,5 
HEIGHT 6,1 

* 305,7 SO ® 

* 322,1 CU, 

4,0 POUNDS 
9,6 POUNOS 
MISSIVITY = 0 


CENTIMETERS 

INCHES 

INCHES 

INCHES 


85 


a a 
a a 


PASSIVE 


a*aaaaaaaaa*a*aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa*aaaaaaaaa*aaa« 


PHYSICAL characteristics and constraints remarks 

NON MISSION ON-TIMES *PRF.L AUNCH YF S* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG INT* TUG/ORBIT ON* TUG/PAY ON 
THE TRAVELING WAVE TURF AMPLIFIER IS AN S-BAND AMPLIFIER USED ON 
THF viking program, it has a PASSIVE THERMAL DESIGN OF CONDUCTION 
TO THE BOTTOM SURFACE AND MOUNTING POINTS AND SOME RADIATION TO 
surrounding surfaces AND environment, UNIT IS PAINTED WITH A 
BLACK ENAMEL PAINT RUT CAN BE FINISH PER CUSTOMER THERMAL REQUIRE 
MENTS. UNIT REQUIRE A MAXIMUM OF 2 MINUTES FOR WARM UP PRIOR TO 
BEING OPERATIONAL, 

a«aaaaa«a-9-aaaaaatt*a*aaaa*aaaaaa#aaaaaaaaaaa-»aaaaaa#aa*aa**aaa#»*aa 


THE TRAVELING WAVE TUBE AMPLIFIER IS DESIN AND BUILT BY 
WATKINS-JOHNSON COMPANY 

3333 HILLVIEW AVENUE PALO ALTO* CALIFORNIA 94303 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR, T.E. WATSON AND 303-794-5211 EXTENSION 4841 

MR, 3, HARMEL PHONE 30$ 794 5211 EXTNESlON 2103 

THF TWTA IS AN S-8AND AMPLIFIER BUILT FOR THE VIKING PROGRAM AND 
WILL PE USED ON THE VIKING LANDER, UNIT ANTICIPATED FLIGHT IS 
OCTOBER 1975, UNIT IS COUPLED TO THE S-BAND TRANSPONDER BY CABLE, 


RFE e VIKING COMMUNICATION DOCUMENT PD6400439 
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thermal requirements* physical characteristics* and constraints 


AVIONICS SySTFM 
COMMUNICATION subsystem 

TFM 2 MTT-201 S-BAND. EM MOTOROLA INC. 

DFSIGN OPERATING CASE TEMPERATURE ?43. TO 353. DEG. K 

< -22. TO 176. 0E6. F) 

NON-OPERATING AND STORAGE case TEMPERATURE 233 a TO 363. DEGo K 

{ -40, TO 1 94 o DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 243. TO 353. DEG. K 

( -22. TO 176. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 243. TU 353. DEG. K 

i -22. TO 176. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 10.9 * WIDTH 7.4 * HEIGHT 6.6 CENTIMETERS 

LENGTH 4.3 * WIDTH 2.9 * HEIGHT 2.6 INCHES 

PACKAGE AREA 402.5 SO. CFNT IMETERS * 62.4 SQ. INCHES 

PACKAGE VOLUME 531.3 CU. CENTIMETERS * 32.4 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT .5 KILOGRAMS * 1,0 POUNDS 

TOTAL WEIGHT 1.0 KILOGRAMS * 2,3 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSJVITY = 0.90 

INPUT STEADY STATE POWER ?8.0 WATTS **2R ♦OR- 4 VDC POWER SUPPLY 
OUTPUT POWER 2.6 WATTS ** 

thermal design PASSIVE * PASSIVE 

*#***»*****■»*»<>**■«>**#•»#*#■»»#***»******#*#***»*******■»*#***#*•»****■* 

physical characteristics and constraints remarks 

NON MISSION ON-TIMES *PR£|.AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMFS * SHUT/TUG INT* TUG/ORBIT ON* TU6/PAY ON 
THE MTT-201 S-PAND TP ANSM I T TER • I S DESIGN WITH A PASSIVE THERMAL 
DESIGN OF CONDUCTION TO THE BOTTOM SURFACE AND MOUNTINGS* ANO 
RADIATION FROM OTHER SURFACFS. THE UNIT IS PAINTED WITH A BLACK 
PAINT. BUT CAN BE FINISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT 
IS PACKAGEO in A HERMETICLY SEALED CASE. 

THE MTT-201 S-BAND EM TELEMETRY TRANSMITTER IS DESIGN AND BUILT 
BY MOTOROLA INC GOVERNMENT ELECTRONICS DIVISION 
8201 E , MCDOWELL ROAD* SCOTTSDALE* ARIZONA 85252 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. C. L. MAVITY PHONE 602-949-2471 EXTENSION 

THE MTT-201 TRANSMITTER WAS DEVELOPED FOP USE IN MISSILE AND SPACE 
TELEMETRY APPLICATIONS. UNIT OUTPUT POWER IS 2.8 WATTS NOMINAL 
WITH 2 watts MINIMUM. UNIT INPUT SUPPLY VOLTAGE IS 28 VDC ♦ OR- 4 
VDC. ANO AN INPUT CURRENT OF 1.0 AMPS MAXIMUM. UNIT IS DESIGN WITH 
A TRUE FM DC TO 1 MHZ FREQUENCE RESPONSE * A BUILT-IN FERRITE ISOLA 
TOP TO PREVENT DAMAGE BY HIGH VSWR LOADS. A DC ISOLATION OF ALL 
INPUTS FROM EACH OTHER AND THE CASE. AND A REVERSE POLARITY PROTECT 
ION BY A SERIES OF DIODES TO PROTECT AGAINST REVERSAL OF INPUT 
VOLTAGE POLARITY. UNIT MEETS ELECTROMAGNETIC COMPATIBILITY MIL- 
STD-461. 


REF. DATA SHEETS MTT-201 S-BAND FM TELEMETRY TRANSMITTER © 
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THERMAL requirements* physical characteristics* AND constraints 


avionics system 

COMMUNICATION SU8SYSTFM 
TFM 3 MTT-501 S-RANO FM MOTOROLA INC. 


DESIGN OPERATING CASE TEMPERATURE 


2 43. 

TO 

353. 

DEG. K 



< 

-22 o 

TO 

1 76 o 

DEG® F) 

NON-OPERATING 

and storage case temperature 


233. 

TU 

363. 

DEG. K 



< 

-40. 

TO 

194. 

DEG. F) 

acceptance test tempfraturf requirements 


243. 

TO 

353. 

DEG® K 



( 

-22. 

TO 

176. 

DEG® F) 

QUALIFICATION 

TEST TEMPERATURE REQUIREMENTS 


243. 

TO 

353. 

DEG. K 



( 

-22. 

TO 

176. 

DEG® F) 

PACKAGE SHAPE 

RECTANGULAR 






PACKAGE SIZE * 

LENGTH 12. -4 * WIDTH 7.4 * 

ME 

IGHT 

6 

i . 6 CENTIMETERS 


LENGTH 4.9 * WIDTH 2.9 * 

height 

2 

1 * 6 

inches 

package area 

445.0 SO » CENTIMETERS 

■a- 

69 

.0 

SO o 

INCHES 

package volume 

605.4 CU. CENTIMETERS 

a 

36 

.9 

CU. 

INCHES 


CASE MATERIAL ALUMINUM 

CASE WEIGHT .5 KILOGRAMS * 1.0 POUNDS 

TOTAL WEIGHT 1.0 KILOGRAMS * 2.3 POUNDS 

•SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY a 0.90 

INPUT STEADY STATE -POWER 67.0 WATTS **28 + OR- 4 VDC POWER SUPPLY 
OUTPUT POWER 7.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *P«ELAUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG INT* TUG/ORBIT ON* TUG/PAY ON 
THE MTT-501 S-RAND TRANSMITTER IS DESIGN WITH A PASSIVE THERMAL 
DESIGN OF CONDUCTION TO THE BOTTOM SURFACE AND MOUNTINGS* AND RAD- 
IATION FROM THE REMAINING SURFACES. UNIT IS PAINTED WITH A BLACK 
PAINT* but CAN BE FINISH PER customer thermal requirements. UNIT 
IS PACKAGED TN A HERMETICLY SEALED CASE. 

THE MTT-S01 S-BAND CM TELEMETRY TRANSMITTER IS DESIGN AND BUILT 
BY MOTOROLA INC. GOVERMENT ELECTRONICS DIVISION 
8201 E « MCOOwELL ROAD* SCOTTSDALE* ARIZONA 85252 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR o C.L. MAVITY PHONE 602-949-2471 EXTENSION 

THE MTT-501 TRANSMITTER WAS DEVELOPED FOR USE IN MISSILE AND SPACE 
TELEMETRY APPLICATIONS. UNIT OUTPUT POWER IS 7 WATTS NOMINAL AND 
5 WATT5 MINIMUM. UNIT INPUT SUPPLY VOLTAGE IS 28 VDC * OR - 4 VDC 
AND AN INPUT CURRENT OF 2.4 AMPS MAXIMUM. UNIT IS DESIGN WITH THE 
FOLLOWING A TRUE FM DC TO 1 MHZ FREQUENCY RESPONSE* A BUILT-IN 
FERRITE ISOLATOR TO PREVENT DAMAGE BY HIGH VSWR LOADS * A DC ISOLAT 
ION OF ALL INPUTS FROM EACH OTHER AND THE CASE* AND A REVERSE 
POLARITY PROTECTION BY MEAN OF A SERIES OF DIODES TO PROTECT 
AGAINST REVERSAL OF INPUT VOLTAGE POLARITY. UNIT MEETS ELECTRO- 
MAGNETIC COMPATIBILITY MIL-STD-461. 


REF o DATA SHEET MTT-501 S-BAND FM TELEMETRY TRANSMITTER 
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thermal requirements* physical characteristics* and constraints 


AVIONICS SYSTEM 

COMMUNICATION subsystem 

TFM A S-BAND TRANSMITTER EMft P/N P0640 04 1 6-0 79 


DESIGN OPERATING CASE TEMPERATURE 


269. 

TO 

368. 

DEG. 

K 



< 

25 » 

TO 

202 . 

DEG. 

F) 

non-operating and storage case 

TEMPERATURE 


236. 

TO 

344. 

DEG. 

K 



( 

-35. 

TO 

I 60 o 

DEG. 

F > 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


2b9. 

TO 

311. 

DEG. 

K 



( 

25 a 

TO 

100 . 

DEG. 

F) 

QUALIFICATION TEST TEMPERATURE 

REQUIREMENTS 


265. 

TO 

383. 

DEG. 

K 



( 

1 8 o 

ro 

229, 

DEG. 

F) 


PACKAGE SHAPE 
PACKAGE SIZE * LENGTH 
LENGTH 

PACKAGE AREA 
PACKAGE VOLUME 
CASE MATERIAL 
CASE WEIGHT 
TOTAL WEIGHT 
SURFACE PROPERTIES 


rectangular 

30.5 * WIDTH 19*0 * HEIGHT 

12.0 * WIDTH 7.5 » HEIGHT 

2419.3 SQ. CENTIMETERS * 
7374.2 CU« CENTIMETERS * 
aluminum 

i.l KILOGRAMS * 2,5 

6.5 KILOGRAMS «■ 14*4 

ALPHA = 0 o 900 * 


12.7 CENTIMETERS 
5.0 INCHES 
INCHES 

inches 


375*0 SO. 
450.0 CU. 


POUNDS 

POUNDS 


EMISSIVITY = Q . 90 0 


INPUT STEADY STATE POWER 235.0 WATTS ** 

OUTPUT POWER 30.0 WATTS ** 

thermal DESIGN PASSIVE * PASSIVE 

******************************************************************* 


physical characteristics ano constraints remarks 

NON MISSION ON-TIMES *PREl AUNCH YES* ASCENT OFF* REENTRY OFF 
m I S 5 ION ON-TIMES * SHUT/TUG I NT* TUG/ORfllT ON* TUG/PAY ON 

THF S-BAND TRANSMITTER is design with a passive: thermal control 

OF RADIATION AND CONDUCTION. UNIT IS PAINTED BLACK BUT CAN BE FIN 
ISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT IS SPACE QUALIFIED 
ANO HAS BEEN SPACE FLOWN ONBOARD THE TITAN III ON SEVERAL FLIGHTS. 
UNIT CASE IS HERMETICLY sealed and maintains ATMOSPHERIC 
PRESSURE FOR EXTENDED PERIODS. UNIT OPERATE ON AN INPUT VOLTAGE 
RANGE OF 25 TO 32 VDC. 




THE S-BAND RADIO TELEMETRY TRANSMITTER IS DESIGN AND BUILT BY 
ELECTRO-MECHANICAL RESEARCH 
P.O. BOX 3041 SARASOTA* FLORIDA 33578 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR „ PAUL A. CHRISTENSEN PHONE 303-794-5211 EXTENSION 2485 

THE S-BAND TELEMETRY TRANSMITTER IS AN OFF-THE SHELF AND IN PRODUC 
TION UNIT. UNIT IS SPACE QUALIFIED AND HAS BEEN SPACE FLOWN NUMER 
OUS TIMES ONBOARD THE MARTIN MARIETTA TITAN III LAUNCH VEHICLES. 
UNIT IS DESIGN TO HAVE A TRUE FREQUENCY MODULATION* A SELF-PROTEC 
TION FROM REVERSING 28 VDC POWER WITH RE OUTPUT POWER AND ISOLA- 
TION OF POWFR GROUND FROM CASE. TRANSMITTER IS BUILT WITH A 
HERMETICLY SEALED CASE. 


REF. PD6400418 S-BAND RADIO TELEMETRY TRANSMITTER* MARTIN MARIETTA 
CORPORATION DENVER DIVISION. 
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PAGE 1-96 
AND constraints 


AVIONICS SYSTEM 
communication SUBSYSTEM 

#««--&-&*-&G--&#*tt-fr-<M>-fl'tf**"*-3'#**'**************' a '****' ft '* 


PA l S-BANO POWER amp RADIATION INC 
DESIGN OPERATING CASE TEMPERATURE 

NON-OPERATING AND STORAGE CASE TEMPERATURE 

acceptance test temperature requirements 
QUALIFICATION test temperature REQUIREMENTS 



248, 

TO 

343, 

DEG. 

K 

( 

-13* 

TO 

1 58 . 

DEG. 

F) 


233. 

TO 

373. 

DEG. 

K 

( 

-40 • 

TO 

212. 

DEG, 

F) 


248 o 

TO 

343, 

DEG, 

K 

( 

-13, 

TO 

158, 

DEG, 

F) 


233, 

TO 

363. 

DEG, 

K 

( 

-40. 

TO 

194. 

DEG. 

F) 


HEIGHT 
height 

* 27,8 so, 

* 8.0 CU • 


PACKAGE SHAPE TANGULAR 

PACKAGE SIZE * LENGTH 9,7 * WIDTH 5.3 

LENGTH 3.8 * WIDTH 2«1 

PACKAGE AREA 179,1 SQ. CENTIMETERS 

PACKAGE VOLUMF 130,8 CU, CENTIMETERS 

CASE MATERIAL ALUMINUM 

CASF WEIGHT ,1 KILOGRAMS * .2 POUNDS 

total WEIGHT ol KILOGRAMS * ,3 POUNDS 

SURFACE PROPERTIES ALPHA = 0,90 * FMISSIVITY * 0,90 

INPUT STEADY STATE POWER 23*2 WATTS **?« VOC POWER SOURCE 

7.0 WATTS ** 

PASSIVE * PASSIVE 


2.5 CENTIMETERS 

1,0 inches 

INCHES 
INCHES 


OUTPUT POWER 
THERMAL DESIGN 


tttt*tt*#*»#*#tt#&»****************************' B '' !, '*' , *' <>i> *'**' fr ' < * <, '' ,5 '' t, '** <1 ''*' t *' t **' tt ** 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL.AUNCH yes* ASCENT off* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG INT* TUG/QP8IT ON* TUG/PAY ON 
THE UNIT IS DFSIGN WITH A HEAT SINK RASE PLATE FOR CONDUCTION COOL 
ING. UNIT IS MOUNTED TO COLD PLATE FOR COOLING. THE UNIT SEMICON- 
DUCTOR COMPONENTS ARE SOFT-SOLDEREO TO THE HF.AT SINK PLATE, UNIT 
HAS AN ALUMINUM ANODIZED FINISH BUT CAN BF FINISH PER CUSTOMER 
THFRMAL REQUIREMENT, UNIT WAS TESTED TO PRESSURE ALTITUDE OF 1 X 
10-7 TORR. AMPLIFIER WEIGHT IS LESS THAN 150 GRAMS (0.33 LBS), 


**********<**«»»******************************** ******************* 
THE S-BAND MICROCIRCUIT POWER AMPLIFIER IS DESIGN AND BUILT BY 
RADIATION INCORPORATED SYSTFMS DIVISION 
MELBOURNE? FLORIDA 32901 

THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

mr. j.paul rfynqlos phone 305 - 127-5003 extension 

THE s-BAND MICROCIRCUIT POWER AMPLIFIER WAS DEVELOPED FOR NASA 
GODDARD SPACE FLIGHT CENTER AND SOME TWENTY UNITS WERE BUILT « 

T HE S-flAMD AMPLIFIER IS A SOLID STATE SEMICONDUCTOR AMPLIFIER. 

UNIT IS DESIGN TO OPERATE WITH AN INPUT VOLTAGE OF 19 TO 28 VOC « 
AND WITH A MINIMUM EFFICIENCY OF 33 PERCENT AT THE MAXIMUM POWER 

output, amplifier is built with a load protector against short or 

OPFN CIRCUITS at THE OUTPUT. UNIT WAS DESIGN TO A SPACE ENVIRON- 
MENT AND TO OPERATE IN A VACUUM OF 1 X 10-7 TORR WITH NO CORONA 
PROBLEMS, 


REF. TECHNICAL BRIEF 1-60-2022 S-BAND MICROCIRCUIT POWER AMPLIFIER 
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COMMUNICATION SUBSYSTEM 
# <f «■ it «■ * &#■ »» a -a »*»»» a- •» 

PA ? AMPLIFIERS MSC 91000 SERIES 


DESIGN OPERATING CASE TEMPERATURE 


253. 

TO 

343, 

DEG. 

K 



< 

-4 , 

TO 

158. 

DEG. 

F) 

NON-OPERATING and storage CASE 

TEMPERATURE 


233, 

TO 

363. 

DEG. 

K 



( 

-40 . 

TO 

194. 

DEG. 

F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 


253. 

TO 

343. 

DEG. 

K 



( 

-4. 

TO 

158. 

DEG. 

F) 

QUALIFICATION TEST TEMPERATURE 

REQUIREMENTS 


253, 

TO 

343. 

DEG, 

K 



( 

-4 „ 

TO 

158. 

DEG, 

F) 


PACKAGE SHAPE RECTANGULAR 

package size * length 10.2 * width 6.3 * height 1,3 centimeters 

LENGTH 4.0 * WIDTH 2.5 * HEIGHT .5 INCHES 

PACKAGE AREA 171.0 SO. CENTIMETERS * 26.5 SO. INCHES 

PACKAGE VOLUME 81 .9 CU. CENTIMETERS * 5.0 CU. INCHES 

CASE material aluminum 

CASE WEIGHT .1 KILOGRAMS * .3 POUNDS 

TOTAL WEIGHT o 3 KILOGRAMS * .6 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY = 0.90 

INPUT STEADY STATE POWER *0,0 WATTS ** 

OUTPUT POWER 30.0 WATTS #* 

THERMAL DESIGN PASSIVE * PASSIVE 

physical characteristics and constraints remarks 

NON MISSION ON-TIMES «PHELAUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG I NT* TUG/ORBIT ON* TUG/PAY ON 

THE 91000 series s-band telemetry amplifier IS A NON tunable micro 
wave integrated circuit powfr amplifier specifically designed for 

USF IN S-BANO TELEMETRY SYSTEMS. THE UNIT IS DESIGN TO BE INCOPORA 
TED INTO A TOTAL SYSTEM PACKAGE. UNIT IS DESIGN WITH PASSIVE THER- 
MAL CONTROL OF RADIATION AND CONDUCTION TO SURFACES. UNIT HAS AN 
ANODIZED ALUMINUM FINISH BUT CAN BE FINISHED PER CUSTOMER THERMAL 
REQUIREMENTS. UNIT DESIGN FOR SPACE APPLICATION. 

THE S-BAND SOLID-STATE TELEMETRY AMPLIFIERS ARE DESIGN AND 
BUILT BY MICROWAVE SEMICONDUCTOR CORP. 

100 SCHOOL HOUSE road? SOMERSET, NEW JERSEY 08873 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. CARL J. LUMP PHONE 201-469-3311 EXTENSION 

THE MSC-91000 SERIES TELEMETRY AMPLIFIERS ARE OFF-THE-SHELF AND IN 
PRODUCTION UNITS. THE 91000 SERIES CONSIST OF VARIOUS AMPLIFIERS 

with various power levels, the 91000 series of amplifiers are 

DESIGNED FOR OPERATION AT OPTIONAL SUPPLY VOLTAGES RANGING FROM 20 
VOLTS TO 28 VOLTS. AT EACH OPERATING SUPPLY VOLTAGE FIVE LEVELS 
OF MINIMUM POWER OUTPUT LEVELS ARE AVAILABLE RANGING FROM 4.5 TO 
20 WATTS FOR THE 20 VOLT AMPLIFIERS AND 6.5 TO 30 WATTS FOR THE 28 
VOLT AMPLIFIERS. THESE UNITS ARE OPERATED IN A CLASS C MODE. 

ALL UNITS ARE SOLID STATE TRANSISTORIZED UNITS THAT DELIVER A CON- 
TINUOUS WAVE AT 2.2 TO 2.3 GHZ. AMPLIFIERS HAVE BEEN TE5TED PER 
MIL-F-5400 FOR HIGH RELIABILITY AND SPACE APPLICATIONS, 


REF. PRELIMINARY DATA SHEET ON MICROWAVE INTEGRATED CIRCUIT 91000 
SERIES S-B AND TELEMETRY AMPLIFIERS BY MSC DATED MAY,. 15, 1973. 
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AVIONICS SySTFM 
COMMUNICATION SUBSYSTFM ■ 
tt»-tHHHMHH»***<M>»************************* tttttt<>tt 
RFM 1 RF MULTIPLEXER WAVFCOM INC . 

DESIGN OPERATING CASE TEMPERATURE 

NON-OPERATING and storage case temperature 

ACCEPTANCE test TEMPERATURE requirements 

QUALIFICATION test TEMPERATURE requirements 


P/N PD6400439~060 



241. 

TO 

325 a 

DEG. 

K 

( 

-25. 

TO 

125* 

DEG. 

F) 


2-36 e 

TO 

396, 

DEG. 

K 

< 

-35 o 

•TO 

254. 

DEG. 

f) 


255, 

TO 

311. 

DEG. 

K 

( 

0. 

TO 

too. 

OEG. 

F) 


241 . 

TO 

325. 

DEG. 

K 

( 

-25 o 

TO 

125. 

DEG. 

F) 


package shapf 

PACKAGE SIZE * 

PACKAGE AREA 
PACKAGE VOLUMF 
CASE MATERIAL 
CASE WEIGHT 
TOTAL WEIGHT 
SURFACF PROPERTIES 


rectangular 

LENGTH 30.5 * WIDTH 
LENGTH 12.0 * WIDTH 

1322.6 SG o CENTIMETERS 
2458.1 CU. CENTIMETERS 
aluminum 

. 4 KILOGRAMS * 
1.6 KILOGRAMS * 


6,3 * HEIGHT 
2,5 * HEIGHT 


12.7 
5.0 

205.0 SQ 

150.0 CU 


CENTIMETERS 

inches 

, INCHES 
, INCHES 


At DMA = n . QO 


.8 POUNOS 
3,5 POUNOS 

CUTCCTWTT Y s ft „ 8 S 


INPUT STEADY STATE POWER 0,0 WATTS ** 
OUTPUT POWER 0,0 WATTS ** 

THERMAL design PASSIVE * PASSIVE 


PHYSICAL'CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION 0N-TIME5 * SHUT/TUG INT* TUG/0R8 I T ON* TUG/PAY ON 
THE VIKING RF MULTIPLEXER IS DESIGN A BUILT FOR THE VIKING MARS 
LANDER. THE UNIT IS A PASSIVE OEVICE AND DOES NOT DISSIPATE ANY 
POWER. IT HAS A PASSIVE THERMAL CONTROL OF CONDUCTION TO THE 
BOTTOM SURFACFS AND MOUNTINGS ANO RADIATION FROM THE REMAINING 
SURFACFS. UNIT IS PAINTFD WITH A BLACK ENAMEL PAINT ? BUT CAN BE 
FINISH PER CUSTOMER THERMAL REQUIREMENTS. 


»««»«»*»« ****************** «•■*# ******* ********** ******************* 
THE VIKING MULTIPLEXER IS DESIGN AND BUILT BY 
WAVFCOM INC. 

9036 WINNFTKA AVEo NORTHR T DGE * CALIFORNIA 91324 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. THOMAS F. WATSON PHONE 303-794-5211 EXTENSION 4841 

THE VIKING RF MULTIPLEXER UNIT IS PART OF THE MICROWAVE COMPONENT 

assfmbly. unit is built for the viking lander and it has a two 

CHANNEL DJPLFX SYSTEM „ ABOVE DATA IS BASED ON A UNIT WITHOUT THE 
EXTRA NFFDFn FQU I PMENT THAT IS PACKAGED IN THE VIKING MCA « 


RFF « p 06*00439 VIKING COMMUNIC A T ION SYSTEM, MARTIN MARIETTA 
AEROSPACE DENVER DIVISION. 
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THERMAL requirements? physical characteristics? and constraints 


AVIONICS SYSTEM 
COMMUNICATION SUBSYSTEM' 

»««»«» 

REM 2 MULTIPLEXER EMERSON ELECTRIC P/N PD8500 1 03-030 


DESIGN OPERATING CASE T£MPEPATURE 


255. 

TO 

325. 

DEG, 

K 



< 

0 , 

TO 

1 25 . 

DEG. 

F) 

non-operating 

AND STORAGE CASE TEMPERATURE 


236. 

TO 

344. 

DEG. 

K 



( 

-35. 

TO 

160 » 

DEG. 

F) 

acceptance test temperature REQUIREMENTS 


255. 

TO 

325. 

DEG. 

K 



( 

Oo 

TO 

125. 

DEG. 

F> 

QUALIFICATION 

TEST TEMPERATURE REQUIREMENTS 


255 • 

TO 

325. 

DEG, 

K 



( 

0 . 

TO 

125. 

DEG. 

F) 

PACKAGE SHAPE 

rectangular 







package size * 

LENGTH 1 7 o 8 * WIDTH 7,6 * 

HEIGHT 

7 

,6 CFNT IMETEWS 


LENGTH 7,0 * WIDTH 3,0 * 

HEIGHT 

3 

>• o 

INCHES 


package area 

658.1 SQ. CENTIMETERS 

* 

102 

.0 

SQ. 

INCHES 


package, volume 

1032,4 CU, CENTIMETERS 


63 

.0 

CU. 

INCHES 



CASE MATERIAL ALUMINUM 

CASE WEIGHT .2 KILOGRAMS * *5 POUNDS 

TOTAL weight .9 KILOGRAMS # 2,0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.900 * EMISSIVITY r 0.900 

INPUT STEADY STATE POWER 0.0 WATTS #* 

OUTPUT POWER 0.0 WATTS ** 

thermal design passive * passive 

physical CHARACTERISTICS and constraints remarks 

NON MISSION ON-TIMES *PREl. AUNCM Y£$* ASCENT OFF* REENTRY OFF 
MISSION On-TImES * SHOT/TUG I NT* TUG/ORBIT ON* TUG/PAY ON 

THE MULTIPLEXER is a passive electronic unit with no power dissipa 
T I ON . THE Unit is design with a passive thermal control of radia- 
tion AND CONDUCTION FROM THF UNIT SURFACES. THE UNIT IS PAINTED 
BLACK BUT Can BE FINISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT 
HAS A SEALED CASE AND HAS BEEN SPACE QUALIFIED ONBOARD THE TITAN 
III LAUNCH VEHICLE. 


*#**#*■»#•**■&** O-iUMMUMUJO 

THE TELEMETRY S-BANO MULTIPLEXER IS DESIGN AND BUILT 0Y 
EMERSON ELECTRIC RANTEC DIVISION 
CALABASAS? CALIFORNIA, 

THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. JAMES E. BOATWRIGHT PHONE 303-794-5211 EXTENSION 3156 

THE TELEMETRY S-BAND MULTIPLEXER IS AN OFF-THE-SHELF AND IN PRODUC 
TION UNIT. UNIT HAS BEEN SPACE QUALIFIED ON SEVERAL FLIGHTS ON 

titan hi launch vehicle, unit operate on a frequency of 2200 to 

2300 MHZ 9 and IS A TWO CHANNEL TELEMETRY MULTIPLEXER. UNIT IS 

design to handle 30 watts cw applied to each channel? when chan- 
nels ARE OPERATING INDIVIDUALLY OR SIMULTANEOUSLY. UNIT IS 
AVAILABLE WITH a three channel system but it has a larger case 
AN n HIGHER weight. 


REF. PD8500103 MULT IPLEXERS-TELEMETRY 9 S-BAND MARTIN MARIETTA 
CORPORATION DENVER DIVISION. 
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thermal requirements* PHYSICAL characteristics* AND constraints 


avionics System 

COMMUNICATION SUBSYSTEM 
»•»*■!}■«'•»•»##**»*#£»'»***■»**«■****«■<*#*#«*«**»******* 

DEC 1 MCR-9U4 DECODER MOTOROLA INC. 

DESIGN OPERATING CASE TEMPERATURE 233. TO 348. DEG. K 

( -4 0 o TO 167, DEG. F) 

NON-OPERATING and STORAGE CASE TEMPERATURE 223 » TO 358. DEG. K 

< -58. TO 185® DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 233® TO 348® DEG° K 

< -40, TO 167® DEG. F> . 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 233. TO 348. DEG. K 

( -40. TO 167. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 7.1 * WIDTH 15,2 * HEIGHT 8,4 CENTIMETERS 

LENGTH 2.8 * WIDTH 6.0 * HEIGHT 3.3 INCHES 

PACK AGF AREA 5*1.5 SO, CENTIMETERS * 91.7 SO® INCHES 

PACKAGE VOLUME 908,5 CU. CENTIMETERS * 55.4 CU. INCHES 

CASE MATERIAL ALUMINUM 

CASE WEIGHT .5 KILOGRAMS * 1.0 POUNDS 

TOTAL WEIGHT 1.4 KILOGRAMS * 3,0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.90 * EMISSIVITY s 0,90 

INPUT STEADY STATE POWER 2.8 WATTS **AT 26 VOC POWER SUPPLY 

OUTPUT POWER 0,0 WAITS ** 

thermal design passive * passive 

PHYSICAI CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG INT* TUG/ORBIT ON* TUG/PAY ON 
THF MCR-90** COMMAND RECEIVER/DECODER IS DESIGN WITH A PASSIVE THER 
MAL DESIGN OF CONDUCTION TO THE BOTTOM MOUNTING SURFACE AND RADIA- 
TION FROM ThF OTHER SURFACES. THE UNIT HAS AN IPIDITE ALUMINUM 
FINISH RUT CAN BE FINISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT 
IS PACKAGED TN AM HERMETICLY SEALED CASE, UNIT RESPQNO TIME FOR 
COMMAND IS MILLISECONDS MAXIMUM. 

*■»*«*#»*#<»*#*#»#«•** 

THE MCR-9 0/* command RECE T VER/DECODER IS DESIGN AND BUILT 0Y 
MOTOROLA INC. GOVERNMENT ELECTRONICS DIVISION 
8201 E. MCDOWFLL ROAD? SCOTTSDALE* ARIZONA 85252 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR, C.L. MAVITY PHONE 602-949-2471 EXTENSION 

THF MCR-904 COMMAND RECEIVER/DECODER IS AN FM FOUR-CHANNEL 
RECEIVER/ DECODER THAT WAS OEVEL0PED FOR USE AS A RADIO LINK FOR 
MISSILE AND DRONE APPLICATIONS® THE MCR-904 RECEIVES AND DECODES 
COMMANDS TO PERFORM CRITICAL* REMOTELY CONTROLLED* SW I TCH -CLOSURE 
FUNCTIONS SUCH AS ENGINE SHUT-DOWN * VEHICLE DESTRUCT* AND FUEL 
TURN-OFF, Unit FREQUENCY RANGE IS 400 TO 45 U MHZ WITH EXTENDED 
FREQUENCY AVAILABLE TO 550 MHZ. UNIT INPUT VOLTAGE IS FROM 24 TO 
36 VDC AND STANDBY CURRENT OF 0,1 AMPERES AT NOMINAL VOLTAGE® 


REF® DATA ShfFT MCR-904 COMMAND RECE 3 VER/DECODER® 



instrumentation subsystem PAGE I- 101. 

********** *** ******** * ** * 

MEASUREMENT requirements 

LIQUID 

SUBSYSTEM PRESS temp position voltage current flow level discrete 

*********************************** tt*********************************-** 

ELECTRJCfiL POWER 1 .3 3 100 


PROPELLANT FEED* - - 1 0 

FILL AND DRAIN 

PROPELLANT - - 18 

MANAGEMENT 

PRESSURIZATION it 21 4 - - 37 


REACTION CONTROL 3? 6 - 4 38 


THRUST VECTOR 2 2 3 - - 

CONTROL 

FUEL CELL 2 10 - 1 


TOTALS 53 40 7 3 3 1 22 185 

************************************************************************* 
TOTAL MEASUREMENTS 314 

*********************************************************************** 

TIMELINES 

CONTINUOUS OPERATION OF SUBSYSTEM FROM PRELAUNCH TO LANDING* 




space tug equipment data hank final data page 1-102 

thermal requirements* physical characteristics* and constraints 


AVT0NIC5 SYSTEM 
INSTRUMENTATION sursystem 

PRFS 1 TRANSDUCER PRES. GULTON INDUSTRIES P/N PD7400061-010 


DESIGN OPERATING CASE TEMPERATURE 

233 . 

TO 

344. 

DEG. 

K 



< -40 . 

TO 

160. 

DEG. 

F) 

non-opfrating and STORAGE CASE 

temperature 

233. 

TO 

344. 

DEG. 

K 



( -40. 

TO 

160® 

DEG® 

F) 

ACCEPTANCE test TEMPERATURE REQUIREMENTS 

233 . 

TO 

344 . 

DEG. 

K 



< -40, 

TO 

160. 

DEG. 

F) 

QUALIFICATION TEST TEMPERATURE 

REQUIREMENTS 

233, 

TO 

344. 

DEG. 

K 



< -4 0 a 

TO 

160. 

DEG. 

F) 


PACKAGE SHAPE NDRICAL 

PACKAGE SIZE * LENGTH 3.3 * WIDTH 1,3 * HEIGHT 0.0 CENTIMETERS 

LENGTH 1.3 * WIDTH .5 * HEIGHT 0.0 INCHES 

PACKAGE AREA A. A SQ. CENTIMETERS * 1.3 SQ, INCHES 

PACKAGE VOLUME 0,0 CU. CENTIMETERS * 0.0 CU. INCHES 

CASE MATERIAL STAINLESS steel 

CASE WEIGHT 0,0 KILOGRAMS * 0,0 POUNDS 

TOTAL WEIGHT .1 KILOGRAMS * .3 POUNDS 

SURFACE PROPERTIES ALPHA = 0.35 * EMISSIVITY = 0,20 

INPUT STEADY STATE POWER 0,0 WAITS ** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL design PASSIVE * PASSIVE 

PHYSICAL CHARACTERISTICS and constraints remarks 

NON MISSION ON-TIMES *P*ELAUNCH YES* ASCENT YES* REENTRY YES 

mission on-times * shut/tug int* tug/orbit on* tug/pay on 
THE PRESSURE TRANSDUCER IS A PASSIVE UNIT THAT MEASURED ABSOLUTE 
PRESSURE UNIT HAS A PASSIVE THERMAL DESIGN OF CONDUCTION TO THE 
MOUNTING STRUCTURE* AND RADIATION TO ENVIRONMENT. UNIT IS MADE 
FROM STAINLESS STEEL AND HAS NO PAINT OR FINISH ON IT. UNIT IS 
SPACE QUALIFIED AND IS ONBOARD THE SK Y|_ AB© 

THE ABSOLUTE PRESSURE TRANSDUCER IS DESIGN and BUILT BY 
GULTON INDUSTRIES SERVONlC DIVISION 
164 WHITTIER AVENUE COSTA MESA « CALIFORNIA 
THF DATA CONTAINED HEREIN WAS OBTAINED FROM 

MW. C, W « MCANALLY PHONE 303-7R4-S21 1 EXTENSION 4618 

THF PRESSURE TRANSDUCER IS AN OFF-THE-SHELF AND IN PRODUCTION ITEM 

unit is design to operate over the range of o to 4.14 n/cm sq (0 

TO 6 PSIA). UNTT IS OESIGN TO WITHSTAND PRESURE UP TO 16.56 N/CM 
SO (?4 PSIA) FOR ANY PERIOD OF TIME' UP TO ITS COMBINED OPERATING 
AND NON OPERATING LIFE WITH NO DAMAGF 0 THE UNIT CASE IS DESIGN 
TO WITHSTAND 552 N/CM SQ <800 PSIA) MINIMUM INTERNAL PRESSURE WITH 
OUT RUPTURE. TRANSDUCER HAS BEEN SPACE QUALIFIED AND IS AT PRE- 
SENT USED ONBOARD SKYLAR AS THE PRESSURE MEASUREMENT OF THE MULTI- 
PUL DOCKING ADAPTOR (MDA). 


REF o PP7400081 TRANSDUCER PRESSURE » ABSOLUTE MARTIN MARIETTA CORP 
ORATION DEN VF Q DIVISION. 
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THERMAL REQUIREMENTS# PHYSICAL CHARACTERISTICS# AND CONSTRAINTS 


AVIONICS SYSTEM 
INSTRUMENTATION SUBSYSTEM 


PRES ? TRANSDUCER PRES. 


B ALOW IN-L I HA 


P/N PD74S0041-01 1 


DESIGN OPERATING CASE TEMPERATURE 

236. 

TO 

394 9 

DEG. 

K 



( -35. 

TO 

250. 

DEG. 

F > 

NON-OPERATING ANO STORAGE CASE 

TEMPERATURE 

2 36 a 

TO 

394. 

DEG. 

K 



( -35 « 

TO 

250. 

DEG. 

F ) 

ACCEPTANCE TEST temperature REQUIREMENTS 

236. 

TO 

394. 

DEG. 

K 



( -35. 

TO 

250. 

DEG. 

F) 

QUALIFICATION TEST TEMPERATURE 

requirements 

236. 

TO 

394. 

DEG. 

K 



( -35 o 

TO 

250. 

DEG. 

F) 


PACKAGE 

package 


shape 

S I ZF tr 


PACKAGE 
PACKAGE 
CASE 
CASE 


AREA 
VOLUME 
MATERIAL 
WEIGHT 


TOTAL WEIGHT 
SURFACE PROPERTIES 
INPUT STEADY STATE 
OUTPUT POWER 
thermal DESIGN 


CYLINDRICAL 

LENGTH 6*9 * WIDTH 1.3 * 

LENGTH 3.5 * WIDTH .5 * 

81.2 SO. CENTIMETERS 
45.0 CU. CENTIMETERS 
STAINLESS STEEL 

0.0 KILOGRAMS * 

.3 KILOGRAMS * 
ALPHA =0.35 * E 

POWER 0.0 WATTS ** 

0.0 WATTS ** 
PASSIVE * PASSI 


HEIGHT 0.0 CFNTIMETEPS 
HEIGHT 0.0 INCHES 

* 12.6 SO. INCHES 

* 2.7 CU. INCHES 


0.0 POUNDS 
.6 POUNDS 
MISSIVITY st 0 


V£ 


20 




PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON*- TIMES *PREL AUNCH YES* ASCENT YES* REENTRY YES 

mission on-times * shut/tug int* tug/orbit on* tug/pay on 

THE PRESSURE TRANSDUCER IS A PASSIVE UNIT WITH NO POWER DISSIPA- 
TION. UNIT IS MAINTAINED WITHIN THE ABOVE TEMPERATURE RANGE BY 
RADIATION TO ENVIRONMENT AND CONDUCTION TO MOUNTING. UNIT HAS A 
STAINLESS STEEL CASE . TRANSDUCER IS SPACE QUALIFIED AND IS USED 
ON TITAN III LAUNCH VEHICLES PROGRAM. TRANSDUCER HAS VARIOUS 
TEMPERATURE LIMITS DEPENDING ON MEDIUM SUCH AS# AIR# UDMH# N2H4# 
ANO N204. 


THE ABSOLUTE PRESSURE TRANSDUCER IS DESIGN AND BUILT BY 
BALDWIN-LIMA HAMILTON 
42 FOURTH AVENUE WALTHAM 54. MASS. 

THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR PAUL CHRISTENSEN PHONE 303-794-5211 EXTENSION 2485 

THF ABSOLUTE PRESSURE TRANSDUCER IS .AN-OFF-THE-SHELF AND IN PRODUC 
TION UNIT. UNIT IS DESIGN TO OPERATE OVER VARIOUS PRESSURE RANGES 
WITH THE MAXIMUM BEING 0 TO 345 N/CM SO (0 TO 500 PSIA). TRANSDU- 
CER IS SPACE QUALIFIED AND SEVERAL ARE USED ON THE VARIOUS MARTIN 
MARIETTA TITAN LAUNCH VEHICLES. TRANSDUCER IS QUALIFIED FOR USE 
IN SEVERAL MEDIUMS INCLUDING AIR. NITROGEN TETROX IDE # HYDRAZINE » 

and udmh. unit is design to withstand a pressure of iso precent 

OF ITS RATED FULL SCALE PRESSURE FOR 10 SECONDS WITH A LEAKAGE 
OF LESS THAN 3 X 10-10 SCC/SEC. OF HELIUM. 


REF o PD74S0041 TRANSDUCERS# ABSOLUTE PRESSURE MARTIN MARIETTA CORP 
SPECIFICATION DOCUMENT. 
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thermal requirements* physical characteristics* and constraints 


avionics system 
instrumentation subsystem 


PRES 3 TRANSDUCER PRES, GENISCO TECH CORP. 
DESIGN OPERATING CASE TEMPERATURE 

non-operating AND STORAGE CASE temperature 

ACCEPTANCE test TEMPERATURE requirements 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 


P/N PD74S0048-QQ3 


144, 

TO 

422, 

OEG, 

K 

(-200, 

TO 

30 0, 

DEG, 

F) 

1 44 a 

TO 

422, 

DEG e 

K 

(-200 , 

TO 

300, 

DEG, 

F) 

144, 

TO 

422 , 

DEG. 

K 

(-200, 

TO 

300, 

DEG, 

F) 

144, 

TO 

422 o 

DEG, 

K 

(-200, 

TO 

300, 

DEG. 

F) 


PACKAGE SHAPE CYLINDRICAL 

PACKAGE SIZE * LENGTH 6,6 * WIDTH 1,5 

LENGTH 2.6 * WIDTH ,6 

PACKAGE AREA 77,8 SO, CENTIMETERS 

PACKAGE VOLUME 48,2 CU, CENTIMETERS 

CASE MATERIAL STAINLESS STEEL 

CASE WEIGHT 0,0 KILOGR4MS * 

,2 KILOGRAMS * 
ALPHA = 0,35 
POWER 0,0 WATTS 
0,0 WATTS 
PASSIVE * 


total weight 

SURFACE PROPERTIES 
INPUT STEADY STATE 
OUTPUT POWER 

thermal design 


HEIGHT 
HEIGHT 
* 12 

* 2 , 


0 


0,0 CENTIMETERS 
0,0 INCHES 
1 SQ e INCHES 
9 CU, INCHES 


0 POUNDS 
* o 5 POUNDS 

* EMISSIVITY s 

PASSIVE 


0,20 


«»«« ***»***•»«**#*•»**#*■»* «■***■»*#»**•»* ■ft**#****#**#*# **.*«* *********** 


PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT YES* REENTRY YES 
MISSION ON-TTME5 * SHUT/TUG INT* TUG/ORBIT ON* TUG/PAY ON 
THE PRESSURE TRANSDUCER IS A PASSIVE COMPONENT WITH NO REAL POWER 
DISSIPATION, UNIT IS MAINTAINED IN ITS TEMPERATURE RANGE BY THER- 
MAL 1 RAD I A T ION AND CONDUCTION TO ITS ENVIRONMENT, THE UNIT STAIN- 
LESS STEEL CASE IS NOT PAINTED OR FINISH IN ANY SPECIAL WAY OTHER 
THAN STANDARD STAINLESS STEFL FINISH, 

THE ABSOLUTE PRESSURE TRANSDUCER IS DESIGN AND BUILT BY 
GENISCO TECHNOLOGY CORPORATION 

compton * California 

THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR, PAUL CHRISTENSEN PHONE 303-794-5211 EXTENSION 2*85 

THE PRESSURE TRANSDUCER IS AN OFF-THE-SHELF AND IN PRODUCTION UNIT 
THE TRANSDUCER IS DESIGN TO OPERATE OVER A PRESSURE RANGE OF 0 TO 
207 N/CM SQ (0 TO 300 PSIA) 0 UNIT IS DESIGN TO WITHSTAND A PRE- 
SSURE OF 150 PRECENT OF ITS RATED FULL SCALE PRESSURE FOR 10 SEC- 
ONDS WITH LEAKAGE pate of lf.ss than I X 10-3 cc/min, of helium, 
UNIT IS SPACF QUALIFIED AND IS USED ONBOARD THE TITAN HI LAUNCH 
VEHICLE, 


REF o P074S0048 TRANSDUCER* ABSOLUTE PRESSURE MARTIN MARIETTA CORP 
SPECIFICATION DOCUMENT, 
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THERMAL requirements* physical characteristics* and constraints 


AVIONICS SYSTEM 

instrumentation subsystem 

PRES 4 TRANSDUCER PRES * GUI TON INDUS • INC- P/N PD7400085-0 1 0 

DESIGN OPERATING CASE TEMPERATURE 269- TO 311- DEG- K 

( 25 , TO 100- DEG- F) 

NON-OPFRATING AND STORAGE CASE TEMPERATURE 236- TO 344- DEG- K 

i -35 - TO 160. DEG- F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 269. TO 311- D£G. K 

( 25- TO 100- DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 269- TO 311- DEG- K 

( 25- TO 100- DEG. F) 

PACKAGE SHAPE CYLINDRICAL 

PACKAGE SIZE * LENGTH 6.6 * WIDTH 1-5 * HEIGHT 0.0 CENTIMETERS 

LENGTH 3-4 * WIDTH .6 * HEIGHT . 0-0 INCHES 

PACKAGE AREA 97,3 SQ. CENTIMETERS * 15-1 SQ- INCHES 

PACKAGE VOLUMF 63-0 CU. CENTIMETERS 3.8 CU- INCHES 

CASE MATERIAL STAINLESS STEEL 

CASE WEIGHT 0.0 KILOGRAMS * Q.O POUNDS 

TOTAL WFIGHT -3 KILOGRAMS * .6 POUNDS 

SURFACE PROPERTIES ALPHA = 0-350 * EMISSIVITY = 0-200 

INPUT STEADY STATE POWER 0-0 WATTS ** 

OUTPUT POWER 0-0 WATTS ** 

THERMAL design PASSIVE * PASSIVE 

*•»#»**■«■** ***■»■» ******* 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT YES* REENTRY YES 
mission on-times * shut/tug int* tog/opbit on* tug/pay on 
THE DIFFERENTIAL PRESSURE TRANSDUCER IS A PASSIVE UNIT * IT IS DE- 
SIGN TO INDICATE A PRESSURE DIFFERENCE OF + TO - 3-45 N/CM SQ ( ♦ 

TO -5-0 PSIO). UNIT HAS NO REAL POWER DISSIPATION AND ITS TEMPERA 
TUBE IS MAINTAINED BY CONDUCTION AND RADIATION TO THE SURROUNDING. 
UNIT IS MADE FROM STAINLESS STEEL AND IS NERMETICLY SEALED- UNIT 
HAS NO FINISH- TRANSDUCER IS SPACE. QUALIFIED AND IS USED ONBOARD 
TITAN 1 1 T E LAUNCH VEHICLE. 

******************************************************************* 
THE DIFFERENTIAL PRESSURE TRANSDUCER IS DESIGN AND BUILT BY 
GULTON INDUSTRIES INC . servonic/instrumentation division 
1644 WHITTIfp AVENUE COSTA MESA? CALIFORNIA 92627 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. J. F. BOATWRIGHT PHONE 303-794-5211 EXTENSION 3-156 

THE PRESSURE TRANSDUCER IS AN OFF-THE-SHELF AND IN PRODUCTION ITEM 
IT MEASURES A PRESSURE DIFFERENCE BETWEEN ITS TWO PRESSURE PORTS, 
UNIT IS DESIGN TO OPERATE AT A PRESSURE RANGE OF -3,45 TO +3.45 N/ 
CM SQ (-5.0 TO 5-0 PSID ) • UNIT CASE IS DESIGN TO WITHSTAND 414 N/ 

CM SO (600 PSIG) WITHOUT RUPTURE- THE PRESSURE TRANDUCER IS SPACE 
QUALIFIED* AND IS ONBOARD TITAN IIIE WHICH IS EXPECTED TO BE FLOWN 
SOMETIME DURING the FIRST Part of 1974, 


s . 


REF. PD74U0085 TRANDUCER PRESSURE* DIFFERENTIAL MARTIN MARIETTA 
CORP. SPECIFICATION DOCUMENT. 
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thermal, requirements* physical characteristics* and constraints 


avionics system 
instrumentation subsystem 

TFMP 1 TRANSDUCER TEMP HY-CAL ENGINEERING P/N P074 0 0 082- 009 


DESIGN OPERATING CASE TEMPERATURE 

148. 

TO 

423. 

DEG. 

K 




(“193* 

TO 

302. 

DEG, 

F) 

non-operating 

AND STORAGE CASE 

TEMPERATURE 

155. 

TO 

409. 

deg. 

K 




(-180. 

TO 

277 . 

DEG. 

F) 

ACCEPTANCE test temperature requirements 

148. 

TO 

423, 

DEG. 

K 




(-193, 

TO 

302. 

DEG. 

F) 

QUALIFICATION 

TEST TEMPERATURE 

REQUIREMENTS 

148, 

TO 

423. 

DEG. 

K 




(-193. 

TO 

302. 

DEG. 

F) 


PACKAGE SHAPF RECTANGULAR 

PACKAGE SIZE *° LENGTH 2,0 * WIDTH 2,0 * HEIGHT .3 CENTIMETERS 

LENGTH .8 WIDTH .8 * HEIGHT .1 INCHES 

PACKAGE AREA 10,3 $Q. CENTIMETERS * 1,6 SQ. INCHES 

PACKAGE VOLUME 1.0 CU e CENTIMETERS * .1 CU* INCHES 

CASE MATERIAL STAINLESS STEEL 

CASE WEIGHT 0,0 KILOGRAMS * 0,0 POUNDS 

TOTAL WEIGHT ,0 KILOGRAMS * .1 POUNDS 

SURFACE PROPERTIES ALPHA = 0,35 * EMISSIVITY = 0.20 

INPUT STEADY STATE POwER 0.0 WATTS ■** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

physical characteristics and constraints remarks 

NON MISSION on-times ttPRFlAUNCB YES* ASCENT YES* REENTRY YES 
mission on-ttmes * shut /tug int* tug/orbit on* tug/pay on 

THE TEMPERATURE TRANSDUCER IS A PLATINUM UNIT. IT IS A PASSIVE 

UNIT That has A maximum weight of a grams, tranducer thermal 

CONTROL I S SIMPLY RADIATION AND CONDUCTION. UNIT CASE IS STAIN- 
LESS STEEL AND DOES NOT HAVF ANY PAINT OR FINISH ON IT, UNIT IS 
SPACE QUALIFIED AND SEVERAL DOZEN OF THIS UNIT ARE ONBOARD SKYLAB 

suppling temperature readings. 

THE SURFACE TEMPERATURE TRANSDUCER IS DESIGN AND BUILT BY 
HY-CAL ENGINEERING 

12105 LOS NIETOS ROAD SANTA FE SPRINGS* CALIFORNIA 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR, C. W. MCANALLY PHONE 303-794-5211 EXTENSION 4618 

THF TEMPERATURE TRANSDUCER IS AN OFF-THE-SHELF AND IN PRODUCTION 
TRANSDUCER. UNIT HAS A PLATINUM RESISTANCE SENSOR ENCASED IN A 
Thtn STAINLESS STEEL CASE. THE UNIT OPERATING TEMPERATURE RANGE 
IS FROM -125 TO ISO DEG.C (-193 TO 302 OEG.F) . UNIT IS SPACE 
QUALIFIED AND SEVERAL DOZEN OF THIS TRANSDUCER ARE AT PRESENT IN 
USE ONBOARD THE MULTIPLE DOCKING ADAPTOR (MDA) OF SKYLAB. 


REF. PD74000B2 TRANSDUCER TEMPERATURE $ SURFACE MARTIN MARIETTA 
SPECIFICATION DOCUMENT. 
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THERMAL requirements, physical characteristics* and constraints 

AVIONICS SYSTFM 
INSTRUMENTATION SUBSYSTEM 

TEMP ? TRANSDUCER temp. ROSEMOUNT ENGR. CO P/N 907450047-005 

DESIGN OPERATING CASE TEMPERATURE 236. TO 422.- DEG. K 

< -35, TO 300 • DEG, F) 

NON-OPERATING AND storage CASE TEMPERATURE 236 • TO 422* DEG, K 

( -35. TO 300, DEG, F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 236* TO 4 22. DEG. K 

( -35. TO 300. DEG. F) 

QUALIFICATION test TEMPERATURE REQUIREMENTS 144. TO 311, OEG. K 

(-200. TO 100, DEG. F) 

PACKAGE SHAPE CYLINDRICAL 

PACKAGE SIZE * LENGTH 2.0 * WIDTH .5 * HEIGHT 0.0 CENTIMETERS 

LENGTH o 8 " WIDTH .2 * HEIGHT 0.0 INCHES 

PACKAGE AREA 8.1 SQ, CENTIMETERS * 1.3 SO. INCHES 

PACKAGE VOLUME 1.6 CU. CENTIMETERS * .1 CU. INCHES 

CASE MATERIAL STAINLESS STEEL 

CASE WEIGHT 0.0 KILOGRAMS * 0.0 POUNDS 

TOTAL weight .2 KILOGRAMS * .4 POUNDS 

SURFACE. PROPERTIES ALPHA = 0.350 * EMISSIVITY = 0.200 

INPUT STEADY STATE POWER 0.0 WATTS "" 

OUTPUT POWER 0.0 WATTS "" 

THERMAL DESIGN PASSIVE " PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMFS "PRELAUNCH YES" ASCENT YES" REENTRY YES 
MISSION ON- TIMES " SHUT/TUG INT" TUG/0R8 I T ON" TUG/PAY ON 
THF SURFACE TEMPERATURE TRANSDUCER IS DESIGN TO MEASURE THE SUR- 
FACE TEMPERATURE OF THE PROPELLANT LINES WHICH FEED THF ATTITUDE 
CONTROL SYSTEM. UNIT IS A SEM I -CYL INDR I C AL WITH A THICKNESS OF 
0.254 CM (0.10 IN) AND AN INSIDE DIAMETER OF 0.32 CM (0.125 IN). 
TRANSDUCER TS A PASSIVE UNIT THAT CONDUCTS AND RADIATE TO THE 
SURROUNDING. UNIT HAS NO PAINT OR OTHER THAN STANDARD STAINLESS 
STEEL FINISH. UNIT IS SPACE QUALIFIED AND TS USED ON THAN III. 
«««»««»«« «»««.««-»«««««««■«» 4 »»«»««»« «««»««««««»«««»«««»«« »««»«««« ««« 
THE ATTITUDE CONTROL SYSTEM TEMPERATURE TRANSDUCER IS DESIGN 
and BUILT by ROSEMOUNT ENGINEERING COMPANY 
4900 W. 78 Th STREET MINNEAPOLIS, MINNESOTA 55435 
THE DATA CONTAINED HEREIN WAS 08TAINE0 FROM 

MR, J. F. BOATWRIGHT PHONE 303-794-5211 EXTENSION 3156 

THE TEMPERATURE TRANSDUCER IS AN OFF-THE-SHELF AND IN PRODUCTION 

unit, the transducer is a semi-cylindrical unit that is mounted 

ON PROPELLANT LINES TO MEASURE THE PROPELLANT TEMPERATURE. THERE 
ARE SF.VERAL UNITS SIZE TO FIT THE VARIOUS PROPELLANT LINES SIZES. 
TRANSDUCER IS SPACE QUALIFIED AND HAS BEEN SPACE FLOWN ONBOARD 
MARTIN MARIETTA TITAN HI LAUNCH VEHICLES. 


REF . 74S00*? TP ANSDUCERS * TEMPER A TURE-A T T I TUDE CONTROL SYSTEM 
MARTIN MARIETTA COHP. SPECIFICATION DOCUMENT, 
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THERMAL REQUIREMENTS# PHYSICAL CHAR ACTFR I ST I C5 9 AND CONSTRAINTS 


AVIONICS SYSTEM 
INSTRUMENTATION SUBSYSTEM 

TEMP 3 TRANSDUCER T£mP 8 ROSEMOUNT ENGR. CO P/M PD74S0 030-503 

DEMON OPERATING CASE TEMPERATURE 266. TO 311* DEG® K 

( 20. TO 100a DEG. F > 

NON-OPERATING AND STORAGE CASE TEMPERATURE * 236. TO 344. DEG. K 

< -35 o TO 160. DEG. F) 

ACCEPTANCE test TEMPERATURE REQUIREMENTS 266. TO 311. DEG. K 

( 20. TO 100. DEG. F) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 266. TO 311. DEG« K 

( 20. TO 100. DEG. E) 

PACKAGE SHAPF CYLINDRICAL 

PACKAGE SIZE » LENGTH 5. ft * WIDTH .8 * HEIGHT 0.0 CENTIMETERS 

LENGTH 2.3 * WIDTH .3 * HEIGHT 0.0 INCHES 

PACKAGE AREA 31.6 SO. CENTIMETERS * 4.9 SO. INCHES 

PACKAGE VOLUME 10.7 CU. CENTIMETERS * .7 CU. INCHES 

CASE MATERIAL STAINLESS STEEL 

CASE WEIGHT 0.0 KILOGRAMS # 0.0 POUNDS 

TOTAL WEIGHT .3 KILOGRAMS » .6 POUNOS 

•SURFACE PROPERTIES ALPHA = 0.35 * EMISSIVITY = 0.20 

INPUT STEADY STATE POWER 0.0 WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN PASSIVE * PASSIVE 

physical characteristics and constraints remarks 

NON MISSION ON-TIMES *PREl.AUNCH YES# ASCENT YES* REENTRY YES 
MISSION ON-TIMES * SHUT/TUG INT* TUG/ORBIT ON* TUG/PAY ON 
THE BULK PROPELLANT TEMPERATURE TRANSDUCER HAS A PROBE THAT IS 
12.7 CM ( 5« 0 IN) LONG AND IS .64 CM (0.25 IN) IN DIAMETER. THE 
PROBE IS EXTENDED ALL THE WAY INTO THE PROPELLANT TANK. THE SENSI- 
TIVE ELEMENT is THERMALY ISOLATED FROM THE UNIT BODY. THE UNIT 
THERMAL DESIGN IS TO RAOIATF AND CONDUCT TO THE SURROUNDING. TRANS 
OUCFR IS HAST C 4 LLY A PASSIVE DEVICE WITH NO POWER DISSIPATION. 

UNIT IS SPACE QUALIFIED ON TITAN III PROGRAM. 

****************#***********-»******* ***#***##*'»#a"fr**#**** 0, #**# , »**# 
THE HULK PROPELLANT TEMPERATURE TRANSDUCER IS DESIGN AND BUILT 
BY ROSEMOUNT ENGINEERING COMPANY 

4900 W„ 78Th STREET M I NNF APOL I S . MINNESOTA 55435 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. J. F . BOATWRIGHT PHONE 303-794-5211 EXTENSION 3156 

THE TEMPERATURE TRANSDUCER IS AN OFF-THE-SHELF AND IN PRODUCTION 
UNIT. IT IS DESIGN TO MEASURE PROPELLANT TEMPERATURES . UNIT HAS 
A PPORF THAT IS A RESISTANCE TEMPERATURE SENS I TI VE ? THE PROBE IS 
PLACED INSIDE THE PROPELLANT TANK FOR MEASUREMENTS. UNIT IS SPACE 
QUALIFIED AND IS USED ONBOARD THE TITAN III LAUNCH VEHICLE. THE 
TRANSDUCER IS DESIGN TO MEASURE TEMPERATURES OF NITROGEN Tfc'TROX IDE 
HYDPAZINF AND UDMH- THE TITAN PROPELLANTS. 


REF „ RD74S0030 TRANSDUCERS -TEMPERA TURF* BULK * PROPELLANT MARTIN 
MARIETTA corp. specification document. 
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thermal requirements* ^physical characteristics* and constraints 


AVIONICS SYSTEM 
INSTRUMENTATION SUBSYSTEM 

TEMP 4 TRANSDUCER TEMP. ROSEMOUNT ENGP. CO P/N PD74S0025-502 

DESIGN OPERATING CASE TEMPERATURE 219* TO 355* DEG. K 

< -65. TO 160. DEG. F> 

NON-OPERATING AND STORAGE CASE TEMPERATURE 219. TO 355. DEG. K 

( -65. TO ISO. DEG. F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 219. TO 355. DEG. K 

( -65. TO 1B0. DEG. F> 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 219. TO 355. DEG. K 

< -65. TO ISO. DEG. F> 

PACKAGE SHAPE CYLINDRICAL 

PACKAGE- SIZE * LENGTH 5.8 * WIDTH 1.0 * HEIGHT 0.0 CENTIMETERS 

LENGTH 2.3 * WIDTH .4 * HEIGHT 0.0 INCHES 

PACKAGE AREA 43.8 SQ. CENTIMETERS * 6,8 SQ. INCHES 

PACKAGE VOLUME 18.9 CU. CENTIMETERS * 1.2 CU. INCHES 

CASE material stainless steel 

CASE WEIGHT 0.0 KILOGRAMS * 0.0 POUNDS 

TOTAL WEIGHT .3 KILOGRAMS * .6 POUNDS 

SURFACE PROPERTIES ALPHA = 0.35 * EMISSIVITY = 0.20 

INPUT STEADY STATE POWER 0.0 WATTS ** 

OUTPUT POWER 0.0 WATTS ** 

THERMAL design PASSIVE * PASSIVE 

****** *************11 ***************************** ***************** 
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREt AUNCH YES* ASCENT YES* REENTRY YES 

mission on-times * shut/tug int* tug/orbit on* tug/pay on 
THE TEMPERATURE TRANSDUCER IS A PASSIVE UNIT WITH NO REAL POWER 
DISSIPATION. UNIT HAS A PROBE THAT IS 4.6 CM { 1 , 8 IN) LONG THAT 
IS PLACED INSIDE THE PROPELLANT TANK AND MEASURES THE PROPELLANT 
TEMPERATURE. THE TRANSDUCER THERMAL DESIGN IS TO CONDUCT AND RADI- 
ATE TO THE SURROUNDINGS. UNIT IS MADE FROM STAINLESS STEEL AND IS 
NOT PAINTED, TRANSDUCER IS SPACE QUALIFIED AND FLOWN ON SEVERAL 
TITAN VEHICLES 

immuhmmj****#**********-*****#************************************** 
THE PROPELLANT TEMPERATURE TRANDUCER IS DESIGN AND BUILT BY 
ROSEMOUNT ENGINEERING COMPANY 

4900 W. 78 Tm STREET MINNEAPOLIS* MINNESOTA 55435 
THF DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. J. E. BOATWRIGHT PHONE 303-794-5211 EXTENSION 3165 

THE TEMPERATURE TRANSDUCER IS AN OFF-THE-SHELF AND IN PRODUCTION 
UNIT? THE TRANDUCER IS DESIGN TO MEASURE PROPELLANT TEMPERATURE, 

THE UNIT HAS A PROTRUDTNG RESISTANCE TEMPERATURE SENSITIVE PROBE 
THAT IS EXTENDED INTO THE PROPELLANT TANK AND MEASURES THE PROPEL- 
LANT TEMPERATURE. TRANSDUCER IS SPACE QUALIFIED AND IS SPACE 
FLOWN ONBOARD THE TITAN LAUNCH VEHICLE. THE TRANSDUCER IS USED 
TO MEASURE THE TEMPERATURE OF THE TITAN PROPELLANT WHICH CONSIST 
OF THE OXIDIZER NITROGEN TETROXIDE AND FUEL A 50-50 MIXTURE OF 
HYDRAZINE AND UDMH. 


REE. PQ74S0025 TRANSDUCER -TEMPERATURE? PROPELLANT. MARTIN 
MARIETTA CORP. SPECIFICATION DOCUMENT. 
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THERMAL requirements* physical characteristics* and constraints 


AVIONICS SYSTEM 
INSTRUMENTATION subsystem 


CURR 1 SHUNTS-CURRENT 


MARTIN MARIETTA 


MMC STD. 92D18 


DESIGN OPERATING CASE TEMPERATURE 


223 * 

TO 

378. 

DEG. 

K 




( 

-58 • 

TO 

221. 

DEG. 

F) 

non-operating 

AND STORAGE CASE 

TEMPERATURE 


223. 

TO 

378. 

DEG. 

K 




( 

-58. 

TO 

221. 

DEG. 

F) 

ACCEPTANCE TE9T TEMPERATURE REQUIREMENTS 


223 * 

TO 

378. 

DEG. 

K 




( 

-58. 

TO 

221. 

DEG. 

F> 

QUALIFICATION 

TEST TEMPERATURE 

requirements 


223. 

TO 

378, 

DEG. 

K 




( 

-58. 

TO 

221. 

DEG. 

F) 


PACKAGE SHAPE 
PACKAGE SIZE * 

PACKAGE AREA 
PACKAGE VOLUME 
CASE MATERIAL 
CASE WEIGHT 
TOTAL WEIGHT 
SURFACE PROPERTIES 
INPUT STEADY STATE POWER 
OUTPUT POWER 

thermal design 


RECTANGULAR 
LENGTH 5.1 * 

LENGTH 2.0 * 

105.9 SO. 
7?. 4 CU. 
FIBERGLASS 
0.0 K I 
.1 KT 
ALPHA 
0 . 
0 . 

PASSI 


WIDTH 3.3 * 

WIDTH 1.3 * 

centimeters 

CENTIMETERS 

LOGRAMS * 
LOGRAMS * 

=0.9 * F 

0 WATTS 
0 WATTS ** 

VE * PASSIVE 


HEIGHT 4.3 CENTIMETERS 
HEIGHT 1.7 INCHES 

* 16.4 SQ. INCHES 

* 4.4 CU. INCHES 

0,0 POUNDS 
.3 POUNDS 
MI SSI V I TY = 0.9 


****************************************************************** 


PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PHELAUNCH YES* ASCENT YES* REENTRY YES 
MISSION ON-TIMES * SHUT/TUG INT* TUG/ORBIT ON* TUG/PAY ON 
THE CURRENT SHUNT IS A PASSIVE DEVICE USED TO MEASURE CURRENT 
FLOW. THE SHUNT BASE IS MADE FROM A FIBERGLASS WITH THE ELEMENT 
ASSEMBLY MADE OUT OF NICKEL CHROME ALLOY. UNIT HAS NO REAL POWER 
DISSIPATION, AND CONTACT STUDS ARE ISOLATED FROM REST OF SHUNT 
BASF. UNIT IS NOT PAINTED AND IS SPACE QUALIFIED FOR TITAN. 
****************************************************************** 
THE INSTRUMENT SHUNTS ARF DESIGN BY 
MARTIN MARIETTA CORPORATION DENVER DIVISION 
P. O, BOX 179 DENVER* COLORADO 80201 
THE DATA CONTAINED HEREIN WAS OBTAINEO FROM 

MR, J. E. BOATWRIGHT PHONE 303-794-5211 EXTENSION 3165 

THE INSTRUMENT CURRENT SHUNT IS AN OFF-THE-SHELF AND IN PRODUCTION 
UNIT. THFRE ARE SEVERAL TYPE OF SHUNTS DEPENDING ON THE REQUIRED 
CURRENT RATING. FOR A 50 MILLIVOLT SHUNT THE CURRENT RATING VARIES 
FROM 2.5 AMPS TO 100 AMPS. THE UNIT IS SPACE QUALIFIED AND IS 
USED ONBOARD THE TITAN LAUNCH VEHICLE PROGRAM. 


REE. MARTIN MARIETTA COROPRATION DENVER D I VI ST ON-STANDARD SPECIFIC 
ATI ON CONTROL DRAWING 92D18 SHUNTS INSTRUMENT- REV 9 11*17 1972, 
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electrical power subsystem 


EQUIPMENT QUANITY WEIGHT POWER VOLUME 

ITEM (POUNDS) (WATTS) (CU FT.) 


fuel CFLL * 

POWER PLANT 

1 

36. 

1500. 

1.13 

BATTERY ** 

SILVER ZINC 

1 

10. 

560. 

.12 

POWER DISTRIBUTION 
UNIT 

l 

10. 

0 . 

.11 

HYDROGEN TANK 

1 




oxygen Tank 

1 





TOTAL 

NOTES * BASED UPON 1976 TECHNOLOGY. SHORT TERM PEAK CAPABILITY OF 
4-KW. 

** SIZED TO PROVIDE EMERGENCY POWER FOR 30 MINUTES. SIZED AS 
A 1 0 -AH UNIT WITH 45 W-H/LB ENERGY DENSITY. 

TIMELINES 

CONTINUOUS OPERATION OF SUBSYSTEM FROM 3.877 HOURS TO 97.634 
HOURS. 


.i 
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ANO constraints 


AVIONICS SYSTEM 
ELECTRICAL POWER SUBSYSTEM 

EC 1 TUG FUEL CELLS PRATT AND WHITNEY 

DESIGN OPERATING CASE TEMPERATURE ?70. TO 355* DEG* K 

{ 40® TO 180. DEG. F) 

NON-OPFRATING ANO STORAGE CASE TEMPERATURE 273. TO 394® DEG. K 

( 32. TO 250. DEG* F) 

ACCEPTANCE TEST TEMPERATURF REQUIREMENTS 278. TO 355. DEG. K 

( 40* TO 180* DEG. F) 

QUALIFICATION TEST TEMPFRATURE REQUIREMENTS 278. TO 355® DEG. K 

( 40. TO 180. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 36.8 * WIDTH 16.0 ’* HEIGHT 30,7 CENTIMETERS 

LENGTH 14.5 * WIDTH 6.3 * HEIGHT 12.1 INCHES 

PACKAGE AREA 4426.2 SO. CENTIMETERS * 686.1 SQ. INCHES 

PACKAGE VOLUME 10113.2 CU* CENTIMETERS * 1105*3 CU. INCHES 

CASF MATERIAL aluminum 

CASE WEIGHT 1.5 KILOGRAMS * 3.3 POUNDS 

TOTAL WEIGHT 15.0 KILOGRAMS * 33.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.20 * t'MISSIVITY = 0.05 

INPUT STEADY STATE POWER 88,0 WATTS **NO LOAD 

732.5 AT 1.5 KW , 234„4 AT 0.5 KW (WATTS AT KW .LOAD ) 

OUTPUT POWER 0,0 WATTS ** 

THEPMAL design ACTIVE * ACTIVE 

«*#*»*»#*«*■**#■&*•»*•<**«■■»*■**■##*•«■•»'**» -*tt#-*tt<*»*'»**#*»'» <,, ***' 0i1 -*** *«*#**#«•* 

physical characteristics and constraints remarks 

NON MISSION ON-TIMES *PR£LAUNCH YES* ASCENT OFF* REENTRY OFF 

mission on-times * shut/tug on* tug/orbit on* tug/pay on 

THE FUEL CELLS FOR SPACE TUG ARE AT PRESENT IN DEVELOPMENT FOR 
NASA-LERC AND THE USAF. UNIT IS DESIGN TO USE A RADIATOR FOR ACT- 
IVF COOLING SYSTEM, IN ADDITION UNIT HAS A MULTI-LAYER INSULATION 
BLANKET AROUND IT* ABOVE TEMPERATURES ARE THE FUEL CELL INTERNAL 
TEMPERATURES, WITH 82.2 DEG C(180 DEG.F) BEING THE NORMAL OPERAT- 
ING TEMPERATURE* THE LIMITING FACTOR ON THE LOW END OF THE TEMP- 
RATURF RANGE IS THE FREEZING POINT OF WATER. 

THE FUEL CELLS FOP SPACE TUG ARE BEING DESIGN AND BUILT BY 
PRATT AND WHITNEY AIRCRAFT 
EAST HARTFORD CONNECTICUT 

THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. L« M. HANDLEY PHONE 203-565-2764 EXTENSION 

THE FUEL CELLS ARE AT PRESENT IN DEVELOPMENT BY PRATT AND WHITNEY 
FOR NASA LE.PC aNO USAF. THE FUEL CELLS FOR THE SPACE TUG APE AD- 
VANCE TECHNOLOGY UNITS UTILIZING A PASSIVE WATER REMOVAL FROM THE 
FUEL CELLS. THESE FUEL CELLS WILL OPERATE AT 11.0 N/CM SQ. (16 
PSIA) AND AT 82*2 0EG.CU80 DEG E). UNIT IS DESIGN WITH 32 PLATES 
IN A SERIES WHICH FORM A FUFL CELL STACK. UNDER. NORMAL OPERAT- 
ING CONDITION UNIT IS EXPECTED TO GENERATE 1 KW-STEADY STATE POWER 
AND UP TO 3 KW PEAK POWER AT 28 OR 56 VDC. UNIT IS SELF HEATING 
WITH APPROX 470 WATTS OF HEAT BEING REJECTED AT 1 KW STEADY STATE 
POWER HUT REQUIRES 88 WATTS TO MAINTAIN UNIT OPERATING WITH NO 
LOAD. THIS JS DO TO THF UNIT INTERNAL HEATER THAT DRAWS POWER TO 
KFFP UNIT IN OPERATING TEMPERATURE. THE UNIT STARTUP HEATER SIZE 
LIMITS WARM UP TO A MINIMUM OF 15 MINUTES* IN ADDITION TO THE 
CELL STACK AND STARTUP HEATER UNIT INCLUDES THE FOLLOWING: PURGE 
V ALVES , COOLANT TEMP CONTROL VALVE AND PUMP, WATER VENT REGULATOR' 
AND COUPLED RFADTANT PRESSURE REGULATOR. 
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THERMAL requirements* physical characteristics* a no constraints 


avionics system 
electrical power subsystem 

« « « * « # * * « * ft * * * «• * * « «• * * « # » » » « » « « « « « 

FC 2 FUEL CELLS GENERAL ELECTRIC 

DESIGN OPERATING CASE TEMPERATURE 273 . TO 322. DEG® K 

C 32. TO 120. DEG. F) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 273. TO 366. DEG. K 

< 32® TO 200. DEG® F) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 273® TO 322. DEG® K 

< 32® TO 120® DEG® F ) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 273® TO 366. DEG, K 

( 32® TO 200® DEG® F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 36.8 * WIDTH 50.8 * HEIGHT 33 o 0 CENTIMETERS 

LENGTH 14*5 * WIDTH 20.0 * HEIGHT 13.0 INCHES 

PACKAGE AREA 9529® 0 SO. CENTIMETERS * 1477.0 SO® INCHES 

PACKAGE VOLUME 61779,2 CU® CENTIMETERS * 3770.0 CU® INCHES 

CASE MATERIAL STAINLESS STEEL 

CASE WEIGHT 4,1 KILOGRAMS * 9.0 POUNDS 

TOTAL WEIGHT 26.3 KILOGRAMS * 57.9 POUNDS 

SURFACE PROPERTIES ALPHA = 0.20 * EMISSIVITY * 0.05 

INPUT STEADY STATE POWER 30.0 WATTS’** 

0.0 AT 0. 0E6* 0 0 0 AT 0. DEG ( WATTS AT DEG. FAHRENHEIT ) 

OUTPUT POWER 0.0 WATTS ** 

THERMAL DESIGN ACTIVE *. ACTIVE 

o « * « *#« * * « •••#««#«« *« a* « •» & a » »* «»« « « « « « * « « « « « « «. » « o- « « « » « » a * * « « « «■ « » « * 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG ON* TU6/0R8 I T ON* TUG/PAY ON 
THE FUEL CELLS FOR SPACE TUG ARE AT PRESENT IN THE DEVELOPMENT 
STAGE* THE DATA IS BASED ON A NASA TECHNOLOGY STUDY OF FUEL CELLS 

for space shuttle, the unit has an active thermal control of 

CIRCULATING COOLANT TO MAINTAIN THE FUEL CELL INTERNAL OPERATING 
TEMPERATURE AT 65 TO 82 OEG C (150 TO 180 DEG. F). IN ADDITION TO 
COOLANT SYSTEM THE UNIT IS COVERED WITH A MULTI-LAYER INSULATION ' 
BLANKET. FREEZING POINT OF WATER IS THE TEMPERATURE LIMIT ON UNIT. 

THE SOLID POLYMER ELECTROLYTE FUEL CELL IS DESIGN AND BUILT BY 
GENERAL ELECTRIC COMPANY AIRCRAFT EQUIPMENT DIVISION DIRECT ENERGY 
CONVERSION PROGRAMS 930 WESTERN AVENUE 9 LYNN MASSACHUSETTS 01910 

the data contained herein was obtained from 

MR. L* J. NUTT ALL PHONE 617-594-0100 EXTENSION 2645 

THE FUEL CELLS FOR SPACE TUG ARE AT PRESENT IN DEVELOPMENT STAGE* 

THE DATA IS BASED ON A NASA TECHNOLOGY STUDY OF FUEL CELLS FOR 
SPACE SHUTTLE. THE UNIT DESIGN IS BASED ON SOLID POLYMER ELECTRO- 
LYTE FUEL CELL. THE UNIT HAS A 32 STACK CELL AND USES OXYGEN AND 
HYDROGEN AS REACTANTS. UNIT REACTANTS ARE UNDER PRESSURE OF 4l,4 
N/CM SO <60 PSIA) AND 82 DEG® C (180 DEG F) DURING NORMAL OPERA- 
TION, UNIT IS DESIGN To GENERATE 1.5 KW AT 28 VDC STEADY STATE 
POWER. THE FUEL CELL HAS A CONSTANT LOAD OF 30 WATTS DISSIPATION 
IN THE COOLANT CIRCULATING PUMP® UNIT MAY BE OPERATED AT ANY LOAD 
FROM OPEN CIRCUIT TO THE MINIMUM SPECIFICATION VOLTAGE LEVEL FOR 
ANY PERIOD OF TIME CONTINUOUSLY. IN ADDITION TO THE STACK CELL 
The UNIT INCLUDES THE FOLLOWING* PURGE VALVES* COOLANT PUMP AND 
ACCUMULATOR* PRESSURE REGULATORS* AND THERMAL CONTROL VALVE* 
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THERMAL requirements* physical characteristics, and constraints 


AVIONICS SYSTEM 
FLECTRICAL POWER subsystem 
«««#«« »*»##«##»#«**#*##*#»#*#*#»#»»**#*»#**** 

BAT 1 25 AH PPIo BATTERY ELECTRIC STORAGE P/N PD9450 027-005 

DESIGN OPERATING CASE TEMPERATURE 167* TO 300* DEG, K 

<-159o TO 80® DEG- F) 

NON-OPERATING AND STORAGE CASE TEMPERATURE 283- TO 311. DEG. K 

( 50 * TO 100. DEG. F> 

ACCEPTANCE test TEMPERATURE REQUIREMENTS 167. TO 300* DEG. K 

(-159. TO 80. DEG. F ) 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 167* TO 300. DEG. K 

<-159* TO 80. DEG* F) 

PACKAGE SHAPF RECTANGULAR 

package size * length 34.3 * width 22.4 * height la. 3 centimeters 

LENGTH 13*5 * WIDTH 8*8 * HEIGHT 7.2 INCHES 

PACKAGE AREA 3604.6 SO. CENTIMETERS * 558.7 SO. INCHES 

PACKAGE VOLUME. 14016.8 CU. CENTIMETERS * 855.4 CU, INCHES 

CASE MATERIAL TITANIUM 

CASE WEIGHT 1.6 KILOGRAMS * 3.6 POUNDS 

TOTAL WEIGHT 16.3 KILOGRAMS * 36.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.448 * EMISSIVITY = 0.129 

INPUT STEADY STATE POWER 0.0 WATTS **AT 28 VDC 

2.8 AT 1. AMP, 28. AT 10. AMP (WATTS AT AMPS-LOAD ) 

OUTPUT POWER 0.0 WATTS ** 

thermal DESIGN PASSIVE * PASSIVE 

***#**#*■&** ****************************************** ************* 
PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PREL AUNCH YES* ASCENT OFF* REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THE 25 AH BATTERY IS DESIGN FOR PASSIVE THERMAL CONTROL OF RADIA- 
TION AND CONDUCTION TO THE SURROUNDING ENVIRONMENT. UNIT HAS 
A POLISHED TITANIUM FINISH. THE BATTERY 15 SPACE QUALIFIED AND 
HAS BEEN USED ONBOARD THE TITAN III FOR SEVERAL YEARS. THE 
BATTERY HAS AN APPROXIMATE 90 PRECENT EFFICIENCY, AND UNIT POWER 
DISSIPATION IS A FUNCTION OF THE UNIT LOADS. UNIT OPERATING VOLT- 
AGE range Is 25 TO 31 VDC . 

****************************************************************** 
THE PRIMARY WET BATTERY -28V 25 AMP HR IS DESIGN AND BUILT BY 
ELECTRIC STORAGE BATTERY CO. 

2510 LOUISBURG ROAD, RALEIGHT, NORHT CAROLINA 
THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. PAUL CHRISTENSEN PHONE 303-794-5211 EXTENSION 2485 

THE 25 AMPS-HOUR BATTERY IS SILVER-ZINC BATTERY. IT IS DESIGN 
FOR SPACE ENVIRONMENTS AND HAS BEEN SPACE QUALIFIED ONBOARD THE 
TITAN III* THE UNIT IS USED ON TITAN LAUNCH VEHICLE AS A TRAN- 
SIENT POWER SUPPLY WITH A NOMINAL 200 AMPS CURRENT AND A 25 AMP- 
HR CAPACITY. UNIT IS ELECTRICALLY ISOLATED FROM THE CASE AND HAS 
AN OPERATING VOLTAGE RANGE OF 25 TO 31 VDC. 


REF. PD94S0027 BATTERY WET 9 PR I MAR Y-28 V 25 AMP MR, MARTIN 
MARIETTA AEROSPACE DENVER DIVISION. 
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THERMAL REQUIREMENTS* PHYSICAL CHARACTERISTICS* AND CONSTRAINTS 
AVIONICS SYSTFM 

electrical POWER subsystem 

BAT 2 165 AH PRI BATTERY EAGLE-PIC.HER INDUS P/N PD94Q 0 033-0 0 1 

DESIGN OPERATING CASE TEMPERATURE 253. TO 300. DEG. K 

( 50. TO 80. DEG. E) 

NON-OPERATIMG AND STORAGE CASE TEMPERATURE 250. TO 272. DEG. K 

( -10. TO 30. DEG. E) 

ACCEPTANCE TEST TEMPERATURE REQUIREMENTS 283 . TO 300. DEG. K 

( 50. TO 80. DEG. F> 

QUALIFICATION TEST TEMPERATURE REQUIREMENTS 257. TO 320, DEG. K 

( 3, TO 117. DEG. E) 

PACKAGE SHAPF RECTANGULAR 

PACKAGE SIZE * LENGTH 41.7 * WIDTH 22.1 * HEIGHT 21.3 CENTIMETERS 

LENGTH 16.4 * WIDTH 8.7 * HEIGHT 8.4 INCHES 

PACKAGE AREA 4561.5 SQ. CENTIMETERS * 707.0 SG. INCHES 

PACKAGE VOLUME 19640.1 CU. CENTIMETERS * 1198.5 CU. INCHES 

CASE MATERIAL magnesium 

CASE WEIGHT 3.6 KILOGRAMS * 7.9 POUNOS 

TOTAL WEIGHT 36.7 KILOGRAMS * 81.0 POUNDS 

SURFACE PROPERTIES ALPHA a 0,900 * EMlSSIVITY s 0,900 

INPUT STEADY STATE POWER 0.0 WATTS ** 28 VDC 
45.0 AT 400. WATT 70.0 AT 700 . WATT S < WAT TS AT WATTS LOAD ) 

OUTPUT POWER 0.0 WATTS ** 

THERMAL design PASSIVE * PASSIVE 

physical characteristics and constraints remarks 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT OFF* REENTRY OFF 

mission on-times' * shut/tug on* tug/orbit on* tug/pay on 

THF. 165 AM-HR BATTERY HAS A PASSIVE THERMAL CONTROL OF CONDUCTION 
TO MOUNTING SURFACE AND RADIATION FROM THE OTHER SURFACES. UNIT 
IS PAINTED WITH A BLACK PAINT BUT CAN BE FINISH PER CUSTOMER THER- 
MAL REQUIREMENT. THE BATTERY DISSIPATED POWER IS A FUNCTION OF 
THE BATTERY LOADS WITH THE UNIT BEING APPROXIMATELY 90 PERCENT 
EFFICIENT. UNIT IS SPACE QUALIFIED AND WILL BE USE ONBOARD THE 

tpanstage in up-coming launches 

THE 16b AMP HOUR 28 V WET PRIMARY BATTERY IS DESIGN AND BUILT 

by eagle- pitcher industries* tnc. electronics division 

P.O. BOX 47. JOPLIN* MISSOURI 64801 

THE DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. PAUL CHRISTENSEN PHONE 303-794-5211 EXTENSION 2485 

THE 165 AMP-hp BATTERY IS A SILVER-ZINC BATTERY . IT IS DESIGN FOR 
SPACE ENVIRONMENT AND WILL HAVE ITS FIRST SPACE FLIGHT TOWARD THE 
END OF THE YEAR* BATTERY IS THE PRIMARY ELECTRICAL SOURCE ONBOARD 
THF THANSTAGE- THE THIRD STAGE OF THE TITAN III LAUNCH VEHICLE. 

UNIT SUPPLIES A LOAD VOLTAGE OF FROM 26 TO 32 VDC. 


REF. PD9400033 165 AMP HOUR 28 V NET PRIMARY BATTERY* MARTIN 
MARIETTA CORPORATION DENVER DIVISION. 
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thermal requirements? physical characteristics* and constraints 

avionics system 
electrical power subsystem 

RAT 3 15 AMP-HR BATTERY . EAGLE RICHER P/N PD94S0028 

DESIGN OPERATING CASE TEMPER A TURF 263 • TO 366* DEG « K 

( 50. TO 200. DEG. F) 

NON-OPFRATING AND STORAGE CASE TEMPERATURE 2 39 o TO 325. DEG. K 

< -30. TO 125. DEG. FI 

ACCEPTANCE TFST TEMPERATURE REQUIREMENTS 2H3. TO 366. DEG. K 

( r 50. TO 200. DEG . F) 

QUA! IFICATiON TEST TEMPERATURE REQUIREMENTS 283. TO 366. OEG. K 

( 50. TO 200. DEG. F) 

PACKAGE SHAPE RECTANGULAR 

PACKAGE SIZE * LENGTH 10.0 * WIDTH 16.0 * HEIGHT I0.T CENTIMETERS 

LENGTH 7.1 * WIDTH 6.3 * HEIGHT 4.2 INCHES 

PACKAGE AREA 1303.4 SO. CENTIMETERS * 202.0 t SQ. INCHES 

PACKAGE VOLUME 3078.6 CU. CENT IME TER5 * 187.9 CU. INCHES 

C ASF MATERIAL. stainless steel 

CASE WEIGHT 2.7 KILOGRAMS * 6.0 POUNDS 

TOTAL WEIGHT 8.6 KILOGRAMS * 19.0 POUNDS 

SURFACE PROPERTIES ALPHA = 0.900 * fc’MISSIVITY = 0.900 

INPUT STEADY STATE POWER 0.0 WATTS ** 25 TO 32 VOC 

62.5 AT 625. LOAD 96.0 AT 960. LOAD (WATTS AT WATTS LOAD > 

OUTPUT POWER 0.0 WATTS ** 

THERMAL design PASSIVE * PASSIVE 

PHYSICAL CHARACTERISTICS AND CONSTRAINTS REMARKS 

NON MISSION ON-TIMES *PRELAUNCH YES* ASCENT OFF * REENTRY OFF 
MISSION ON-TIMES * SHUT/TUG ON* TUG/ORBIT ON* TUG/PAY ON 
THF ABOVE 15 AMP-HR BATTERY IS ONLY CAPABILITY DATA BASED ON 
AN EXISTING 4 AMP-HR BATTERY. THE UNIT WILL HAVE PASSIVE THERMAL 
CONTROL OF RADIATION AND CONDUCTION. IN ADDITION UNIT WILL BE 
SEALED AND PAINTED BLACK OR PER CUSTOMER THERMAL REQUIREMENTS. 

UNIT IS ASSUMED TO BE 90 PRECENT EFFICIENT WITH 10 PRECENT OF 8ATT 
FRY O I SCHANGF POWER GENERATED AS INTERNAL HEAT. BATTERY TEMPERA- 
TURE range is based on unit being used once. 

THE 15 AMP-HR WET 20V BATTERY IS OESIGNED BY 
EAGLE PITCHER INDUSTRIES INC. ELECTRONICS DIVISION 
P.O. BOX 47. JOPLIN MISSOURI 64801 
THF DATA CONTAINED HEREIN WAS OBTAINED FROM 

MR. JEFF WILSON PHONE 417-623-8000 EXTENSION 369 

THF 15 AMP-HOUR BATTERY IS BASED ON DISCUSSION OF POSSIBLE DEVEL- 
OPMENT OF A UNIT THAT DOES FXIST AT THE PRESENT TIME. IT IS 
A SIMILAR UNIT TO THE 4 AMP-HR* 28 V SILVER-ZINC BATTERY THAT IS 
ONBOARD TITAN III LAUNCH VEHICLES. THE UNIT IS A SILVER ZINC 
BATTFRY WITH 15 AMP-HOUR CAPACITY AND A 25 TO 30 AMPS DISCHARGE 

ratf. the battery is temperature sensitive* the preferred operat- 
ing TEMPERATURE IS 26.7 DEG. C (80 DEG. F) AND SHOULD 
NOT EXCEED 60 DEG . C<140 DEG. F> IF IT IS A PRIMARY BATTERY THAT 
WILL BE RECHARGED AND USED AGAIN. IF THE BATTERY IS GOING TO 8E 

USFD ONLY once and not recharge for SOME reuse it can take TEMPERA 
TUPF OF 93.3 DEG. C (200 DEG. F). FOR LONG BATTERY LIFF UNIT 

should be maintained below ,g2 deg. cii2s deg f> for operating 

TEMPERATURE and BETWEEN 1 AND 10 DEG. C (30 AND 50 DEG . F) DURING 
DRY STORAGE, 

REF. EAGLE P I f CHER TECHNICAL DATA SHEETS OF 26 APRIL 1973 EPP-0473 
175/GMC ANO P094S0028 4 AMP-HR 28 V PRIMARY BATTERY MMC. 
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space tug thermal control 
equipment thermal requirements catalogue 

PREPARED FOR 

NATIONAL AERONAUTICS ANO SPACE AOMINSTRATION 
MARSHALL SPACE FLIGHT CENTER 
UNDER CONTRACT NAS 8-29670 
BY 

MARTIN MARIETTA CORPORATION 


OENVER DIVISION 
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YES PERTAINS TO THE REQUIREMENTS OF UNIT TO BE ON DURING THESE PERIODS OF FLIGHT. 

TNT PERTAINS TO THE REQUIREMENTS OF UNIT TO 0E ON INTERMITTENTLY DURING THESE PERIODS OF FLIGHT. 

THERMAL DESIGN GROUND ACTIVE ACTIVE COOLING FOR GROUND OPERATION MEANS A REQUIREMENT FOR FORCED CONVECTION. 
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GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM inertial MEASUREMENT UNITS 
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REF. 

DESCRIPTION AND 

thermal 

POWER 

MIS5I0N PHASE THERMAL 

requirements and temperature 

LIMITS 

REMARKS 


NO. 

MANUFACTURE 

DESIGN 

WATTS 

DEGREES KELVIN / (FAHRENHEIT) - 

MIN / MAX 







GROUND/ 

MIN/ 

PRELAUNCH 

SHUTTLE 

MANEUVERS 


REENTRY 






ORBITAL 

MAX 


CARRY 

SHUTTLE 

TUG 

PAYLOAD 

AND 









TUG 

orbital 

TUG 

LANDING 




I MU I 

CAROUSEL 5R 

ACTIVE 

115/ 

YES 

YES 

ON 

ON 

ON 

OFF 

ON PRIOR 

TO LAUNCH 

FOR 


DELCO ELECTRONICS 

PASSIVE 

189 

288/319 

2B8/319 

288/319 

208/319 

288/319 

235/344 

CHECKOUT 

AND STAB 






< 60/115) 

( 60/115) 

( 60/115) 

( 60/1155 

( 60/115) 

(-35/160) 




IMU 2 

NTS 200 

ACTIVE 

• 7 0/ 

YES 

YES 

ON 

ON 

ON 

OFF 

ON PRIOR 

TO LAUNCH 

FOR 


northor corr elec 

PASSIVE 

70 

219/344 

219/344 

219/344 

219/344 

219/344 

219/347 

CHECKOUT 

AND STAB 






(.-65/160 ) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/165) 




I MU 3 

VIKING IRU 

ACTIVE 

50/ 

YES 

YES 

ON 

ON 

ON 

OFF 

ON PRIOR 

TO LAUNCH 

FOR 


HAMILTON STANDARD 

PASSIVE 

95 

324/330 

324/330 

324/330 

324/330 

324/330 

235/324 

CHECKOUT 

AND S 1 Ab 






f 125/1 35') 

(125/135) 

(125/135) 

(125/135) 

(125/135) 

(-35/125) 




IMU A 

MICRON ESp 

ACTIVE 

50/ 

YES 

YES 

ON 

ON 

ON 

OFF 

ON PRIOR 

TO LAUNCH 

■n 

O 

X 


autonetics RI 

ACTIVE 

50 

219/344 

219/344 

219/344 

219/344 

219/344 

210/368 

CHECKOUT 

and STAB 






(-65/16G) 

(-65/160) 

(-65/160 > 

(-65/160) 

(-65/160) 

(-80/203) 




|MU 5 

H470 STRAPOOWN IMU 

PASSIVE 

30/ 

YES 

YES 

ON 

ON 

ON 

OFF 

ON PRIOR 

TO LAUNCH 

FOR 


HONEYWELL 

PASSIVE 

230 

236/335 

236/335 

236/335 

236/335 

236/335 

224/366 

CHECKOUT 

AND STAB 






(-34/145) 

(-34/1455 

(-34/145) 

(-34/145) 

(-34/145) 

(-55/200) 




IMU 6 

H-440 AGENA IMU 

ACTIVE 

135/ 

YES 

YES 

ON 

ON 

ON 

OFF 

ON PRIOR 

TO LAUNCH 

FOR 


HONEYWELL 

ACTIVE 

275 

269/322 

269/322 

269/322 

269/322 

269/322 

255/344 

CHECKOUT 

AND STAB 






( 25/120) 

( 25/120) 

( 25/120) 

< 25/120) 

( 25/120) 

£ 0/160) 




IMU 7 

HEXAD IMU 

ACTIVE 

198/ 

YES 

YES 

ON 

ON 

ON 

OFF 

ON PRIOR 

TO LAUNCH 

FOR 


HONEYWELL 

ACTIVE 

305 

288/333 

288/333 

288/333 

288/333 

288/333 

263/344 

CHECKOUT 

AND STAB 






f 60/140) 

( 60/140) 

< 60/140) 

( 6Q/i40) 

( 60/140) 

( 15/160) 




IMU 8 

R10CK 5D STRAPOOWN 

PASSIVE 

36/ 

YES 

YES 

ON 

ON 

ON 

OFF 

ON PRIOR 

TO LAUNCH 

FOR 


HONEYWELL 

PASSIVE 

^3 

304/308 

304/308 

304/308 

304/308 

304/308 

272/344 

CHECKOUT 

AND STAB 






( 88/ 95) 

( 88/ 95) 

( 88/ 95) 

( 88/ 95) 

( 88/ 95) 

( 30/160) 




IMU 9 

H-319 CENTAUR IRU 

PASSIVE 

90/ 

YES 

YES 

ON 

ON 

ON 

OFF 

ON PRIOR 

TO LAUNCH 

FOR 


HONEYWELL 

PASSIVF 

170 

277/322 

277/322 

277/322 

277/322 

277/322 

238/344 

CHECKOUT 

AND STAB 






( 40/120) 

( 40/120) 

( 40/120) 

( 40/120) 

< 40/120) 

(-30/160) 




IMU 9 

H-319 CENTAUR SEU 

PASSIVE 

30/ 

YES 

YES 

ON 

ON 

ON 

OFF 

ON PRIOR 

TO LAUNCH 

FOR 


HONEYWELL 

PASSIVE 

30 

277/322 

277/322 

277/322 

277/322 

277/322 

238/344 

CHECKOUT 

AND STAB 






< 40/120) 

( 40/120) 

( 40/120) 

( 40/120) 

( 40/120) 

(-30/160) 




IMU10 

DIGS IMU 

ACTIV 

100/ 

YES 

YES 

ON 

ON 

ON 

OFF 

ON PRIOR 

TO LAUNCH 

FOR 


HAMILTON STANDARO 

PASSIVE 

195 

305/333 

305/333 

305/333 

305/333 

305/333 

266/344 

CHECKOUT 

AND STAS 






( 90/140) 

( 90/140) 

< 90/140) 

( 90/140) 

( 90/140) 

( 20/160) 




IMU1I 

PSD IMU 

PASSIVF 

144/ 

YES 

-YES 

ON 

ON 

ON 

OFF 

ON PRIOR 

TO LAUNCH 

FOR 


HAMILTON STANDARO 

PASSIVE 

144 

305/333 

305/333 

305/333 

305/333 

305/333 

219/344 

CHECKOUT 

AND STAB 






( 90/140) 

( 90/1405 

( 90/140) 

( 90/140) 

( 90/140) 

(-65/160) 




IMU12 

SKN-2400 INU 

ACTIVE 

*50/ 

YES 

YES 

ON 

ON 

ON 

OFF 

ON PRIOR 

TO LAUNCH 

FOR 


SINGER COMPANY 

ACTIVE 

160 

218/344 

218/344 

218/344 

218/344 

216/344 

210/368 

CHECKOUT 

AND STAB 





(-67/160) 

(-67/1605 

(-67/160) 

(-67/160) 

(-67/160) 

(-60/203) 




IMU 1 3 

KT-70 IMU 

ACTIVE 

392/ 

YES 

YES 

ON 

ON 

ON 

OFF 

ON PRIOR 

TO LAUNCH 

FOR 


SINGER COMPANY 

ACTIVE 

120 

218/344 

218/344 

218/344 

218/344 

218/344 

218/344 

CHECKOUT 

and stab 






(-67/160) 

(-67/160) 

(-67/160) 

(-67/160) 

(-67/160) 

(-67/160) 
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GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM RATE GYROS 


REF. DESCRIPTION AND 
NO. MANUFACTURE 


THERMAL POWER 
DESIGN WATTS 
GROUND/ MIN/ 

orbital max 


mission phase thermal requirements and temperature limits 

DEGREES KELVIN / (FAHRENHEIT ) - MIN / MAX 
PRELAUNCH SHUTTLE MANEUVERS REENTRY 

CARRY SHUTTLE TUG PAYLOAD AND 

TUG ORBITAL TUG LANDING 


REMARKS 


R6 ] 

i atm rate gyros 

PASSIVE 

33/ 

YES 

OFF 

ON 

ON 

ON 

OFF 

ON DURING PRELAUNCH FOR 


martin MARIETTA 

CO PASSIVF 

45 

233/315 

233/347 

233/315 

233/315 

233/315 

233/347 

CHECKOUT 





(-40/109) 

(-40/165) 

(-40/109) 

(-40/109) 

(-40/109) 

(-40/165) 




EQUIPMENT THERMAL REQUIREMENTS CATALOGUE 
GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM STAR TRACKERS 


PAGE II-4 


REF » 
N0 o 

DESCRIPTION AND 
MANUFACTURE 

thermal 

design 

6ROUND/ 

ORBITAL 

POWER 

WATTS 

MIN/ 

max 

MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE 
DEGREES KELVIN / I FAHRENHEIT ) - MIN / MAX 
PRELAUNCH SHUTTLE MANEUVERS 

CARRY SHUTTLE TU© PAYLOAD 

TUG ORBITAL TUG 

LIMITS 

REENTRY 

AND 

LANDING 

remarks 


ST 

1 

CT'-40 1 SENSOR 

PASSIVE 

5/ 

YES 

OFF 

OFF 

int 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 



8BRC 

PASSIVE 

5 

263/323 

243/333 

243/333 

243/122 

243/323 

243/333 

CHECKOUT 








( 14/122) 

(-22/140) 

(-22/140) 

(-40/122) 

(-22/122) 

(-22/140) 




ST 

2 

STAR TRACKER 

PASSIVF 

3/ 

YES 

OFF 

OFF 

INT 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 



HONE YWFLl 

PASSIVE . 

3 

263/283 

255/302 

255/302 

255/ 50 

255/283 

255/302 

CHECKOUT 








( 14/ SO) 

( 0/85) 

( 0/ 65) 

(-40/ 50) 

( 0/ 50} 

( 0/ 85) 




ST 

3 

MMOS 

PASSIVE 

20/ 

YES 

OFF 

OFF 

INT 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 



ITT QILFIL.L4N 

PASSIVE 

20 

293/323 

288/323 

286/323 

288/122 

288/323 

288/323 

checkout 








{ 68/122) 

( 60/122) 

( 60/122) 

(-40/122) 

( 60/122) 

( 60/122) 




ST 

4 

5698 STAR TRACKER 

PASSIVE. 

3/ 

YES 

OFF 

OFF 

INT 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 



FMR PHOTOELECTRIC 

PASSIVE 

3 

243/318 

218/348 

218/348 

218/113 

218/318 

218/348 

CHECKOUT 








<-22/113) 

(-67/167) 

(-67/167) 

(-40/113) 

(-67/113) 

(-67/167) 




ST 

5 

574 STAR CAMERA 

PASSIVE 

4/ 

YES 

OFF 

OFF 

INI 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 



FMP PHOTOELECTRIC 

PASSIVF 

4 

262/313 

218/343 

216/343 

218/1Q4 

218/313 

218/343 

CHECKOUT 








< 13/104) 

(-67/158) 

(-67/158) 

(-40/104) 

(-67/104) 

(-67/158) 




ST 

6 

0 AO star tracker 

PAS5IVE 

6/ 

YES 

OFF 

OFF 

INT 

INT 

OFF 

ON DURING 

PHELAUNCH 

FOR 



benoix corporation 

PASSIVE 

6 

244/310 

238/327 

238/327 

238/100 

238/310 

238/327 

CHECKOUT 








(-20/100) 

(-30/130) 

(-30/130) 

(-40/100) 

(-30/100) 

(-30/130} 




ST 

7 

Oh a flTM STAR T RKR Q 

PASSIVE 

18/ 

- YES 

OFF 

OFF 

INT 

INI 

OFF 

ON DURING 

PRELAUNCH 

FOR 



BEND I X CORPORATION 

PASSIVE 

28 

247/305 

233/327 

233/327 

233/ 90 

233/305 

233/327 

CHECKOUT 








(-15/ 90) 

(-40/130) 

(-40/130) 

(-40/ 90) 

(-40/ 90} 

(-40/130) 




ST 

8 

KS-199 STAR TRKR 

PASSIVE 

8/ 

YES 

OFF 

OFF 

INT 

INT 

OF.F 

ON OURING 

PRELAUNCH 

FOR 



kollsman yNSTR. 

PASSIVE 

18 

260/294 

272/310 

272/310 

272/ 70 

272/294 

272/310 

CHECKOUT 








( 10/ 70) 

( 30/100) 

( 30/100) 

(-40/ 70) 

( 30/ TO) 

( 30/100) 





EQUIPMENT THERMAL REQUIREMENTS CATALOGUE PAGE II-S 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM STAR TRACKER ELECTRONICS 


REF. DESCRIPTION AND THERMAL 
NO. MANUFACTURE DESIGN 

GROUND/ 

orbital 


ste l atm ste passive 

BENDIX CORPORATION PASSIVE 

STF 2 KS-199 star TRKR PASSIVE 

OLLSMAN INSTR. PASS I VP 


POWER MISSION PHASE- THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS 

WATTS DEGREES KELVIN / (FAHRENHEIT) - MIN / MAX 

MIN/ PRELAUNCH SHUTTLE MANEUVERS REENTRY 


MAX 


CARRY 

SHUTTLE 

TUG 

TUG 

orbital 

PAYLOAD 

TUG 

AND 

LANDING 




6/ 

YES 

OFF 

OFF 

INT 

InT 

OFF 

ON DURING 

PRELAUNCM 

FOR 

6 

247/328 

218/343 

218/343 

218/132 

218/328 

218/343 

CHECKOUT 




(-15/132) 

(-67/158) 

(-67/158) 

(-40/132) 

(-67/132) 

(-67/158) 




14/ 

YES 

OFF 

OFF 

INT 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 

14 

260/294 

272/310 

272/310 

272/ 70 

272/294 

272/310 

CHECKOUT 




( 10/ 70) 

( 30/10G) 

( 30/100) 

(-40/ 70) 

( 30/ 70) 

( 30/100) 
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GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM HORIZON SCANNERS 


REF 0 
NO. 

DESCRIPTION and 

manufacture 

thermal 

DESIGN 

GROUND/ 

ORBITAL 

POWER 

WATTS 

MIN/ 

MAX 

MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE 
DEGREES KELVIN / {FAHRENHEIT) * MIN / MAX 
PRELAUNCH SHUTTLE MANEUVERS 

CARRY SHUTTLE TUG PAYLOAD 

TUG ORBITAL TUG 

LIMITS 

REENTRY 

AND 

LANDING 

REMARKS 


HS 

I 

HORIZON SFNSOK 

PASSIVE 

1/ 

YES 

OFF 

OFF 

INT 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 



QUANTIC INDUSTRIES 

PASSIVE 

1 

255/338 

233/338 

233/338 

233/150 

233/338 

233/338 

CHECKOUT 








( 0/150) 

(-40/150) 

(-40/150) 

(-40/150) 

(-40/150) 

(-40/150) 




HS 

? 

HORIZON SENSOR 

PASSIVE 

6/ 

YES 

OFF 

OFF 

INT 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 



RARNES ENGR. CO. 

PASSIVE 

6 

255/333 

238/347 

238/347 

238/140 

236/333 

238/347 

CHECKOUT 








< 0/140) 

(-30/165) 

(-30/165) 

(-40/140) 

(-30/140) 

£-30/165) 




HS 

3 

LAHS 

PASSIVE 

3/ 

YES 

OFF 

OFF 

INT 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 



LASC 

PASSIVE 

3 

244/335 

227/336 

227/338 

227/145 

227/335 

227/338 

CHECKOUT 








( — 20/ 145 > 

(-50/150) 

(-50/150) 

(-40/145) 

(-50/145) 

£-50/150) 




HS 

4 

NOHS 

passive 

3/ 

YES 

OFF 

OFF 

INT 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 



LMSC 

PASSIVE 

3 

244/335 

227/338 

227/338 

227/145 

227/335 

227/338 

CHECKOUT 








(-20/145) 

(-50/150) 

(-50/150) 

(-40/145) 

(-50/145) 

£-50/150) 




HS 

5 

DSHS 

passive 

14/ 

YES 

OFF 

OFF 

INT 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 



LMSC 

PASSIVE 

14 

244/335 

227/338 

227/338 

227/145 

227/335 

227/338 

CHECKOUT 








(-20/145) 

(-50/150) 

(-50/150) 

(-40/U5) 

(-50/145) 

(-50/150) 




HS 

6 

MOD. IV horizon SYS 

PASSIVE 

10/ 

YES 

off 

OFF 

INT 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 



QUANT IC INDUSTRIES 

PASSIVE 

10 

255/338 

235/338 

235/338 

235/150 

235/338 

235/338 

CHECKOUT 








( 0/150) 

(-35/150) 

(-35/150) 

(-40/150) 

(-35/150) 

(-35/150) 
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GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM HORIZON SCANNER ELECTRONICS 


REE. DESCRIPTION AND THERMAL POWER MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS 

NO. MANUFACTURE DESIGN WATTS DEGREES KELVIN / {FAHRENHEIT) - MIN / MAX 




GROUND/ 

ORBITAL 

MIN/ 

MAX 

PRELAUNCH 

SHUTTLE 

CARRY 

SHUTTLE 

TUG 

MANEUVERS 

TUG 

orbital 

PAYLOAD 

TUG 

reentry 

AND 

LAN0ING 




HSE 

1 POWER SUPPLY H.S. 

PASSIVE 

3/ 

YES 

OFF 

OFF 

int 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 


BARNES ENGR. CO. 

PASSIVE 

3 

255/333 

236/3*7 

236/347 

238/140 

238/333 

238/34/ 

CHECKOUT 







( 0/1 AO) 

(-30/165) 

< -30/165) 

(-40/140) 

(-30/140) 

(-30/165) 




HSE 

2 MOD IV HORIZON g,EU 

PASSIVE 

5/ 

YES 

OFF 

OFF 

INT 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 


QUANTIC INDUSTRIES 

PASSIVE 

5 

255/338 

235/336 

235/338 

235/150 

235/338 

235/338 

CHECKOUT 







{ 0/150) 

(-35/150) 

(-35/150) 

(-40/150) 

(-35/150) 

(-35/150) 
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EQUIPMENT ITEM SUN SENSOR 


REF. 

NO. 

description and 
MANUFACTURE 

thermal 

DESIGN 

GROUND/ 

ORBITAL 

POWER 

WATTS 

MIN/ 

MAX 

mission phase thermal requirements and temperature 

DEGREES KELVIN / (FAHRENHEIT) - MIN / MAX 
P RELAUNCH SHUTTLE MANEUVERS 

CARRY SHUTTLE TUG PAYLOAD 

TUG ORBITAL TUG 

LIMITS 

REENTRY 

AND 

LANDING 

REMARKS 


SS I 

REFRACTOSYn SUN 

PASSIVE 

0/ 

YES 

OFF 

OFF 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 


H H controls CO, 

P A SSI VF 

0 

253/358 

253/358 

253/358 

253/358 

253/358 

253/358 

CHECKOUT 







{ -4/185? 

( -4/185) 

( -4/185) 

( -4/185) 

( -4/185) 

( -4/185) 




SS 2 

FINE SUN SFNSOR AS 

PASSIVE 

0/ 

YES 

OFF 

OFF 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 


RBRS 

PASSIVE 

0 

253/358 

233/373 

233/373 ' 

253/358 

253/358 

233/373 

CHECKOUT 







{ -4/IB5) 

(-40/212) 

(-40/212) 

( -4/185) 

( -4/185) 

(-40/212) 




SS 3 

DIGITAL SUN SENSOR 

PASSIVE 

0/ 

YES 

OFF 

OFF 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 


APCOLE CORPORATION 

pass i vf 

0 

253/318 

208/358 

208/358 

253/318 

253/318 

208/358 

CHECKOUT 







< -4/113) 

(-85/185) 

(-85/185) 

( -4/123) 

( -4/113) 

(-85/185) 




SS A 

DIGITAL SUNSFNSOR 

PASSIVE 

0/ 

YES 

OFF 

OFF 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 


ADCOLE CORPORATION 

PASSIVE 

0 

253/333 

208/358 

208/358 

253/333 

253/333 

208/358 

CHECKOUT 







( -4/140) 

(-85/185) 

(-8S/185) 

( -4/140) 

( -4/140) 

(-85/185) 
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EQUIPMENT ITEM LASER RADARS 


REF. DESCRIPTION AND THERMAL POWER MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS 

NO, MANUFACTURE DESIGN WATTS DEGREES KELVIN / (FAHRENHEIT ) - MIN / MAX 

GROUND/ MIN/ PRELAUNCH SHUTTLE MANEUVERS REENTRY ' 





ORBITAL 

MAX 


CARRY 

SHUTTLE 

TUG 

TUG 

orbital 

PAYLOAD 

TUG 

AND 

LANDING 




LR 

1 

SCAN laSar radar 

ACTIVE 

30/ 

YES 

OFF 

OFF 

OFF 

INT 

OFF 

ON DURING 

PRELAUNCM 

FOR 



ITT GILFILLAN 

ACTIVE 

30 

293/323 

288/323 

288/323 

288/323 

288/323 

288/323 

CHECKOUT 








< 68/122) 

( 60/122) 

( 60/122) 

( 60/122) 

( 60/122) 

t 60/122) 




LR 

2 

SCAN LASAR RADAR 

ACTIVE 

70/ 

YES 

OFF 

OFF 

OFF 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 



ITT GILFILLAN 

ACTIVE 

70 

293/323 

288/323 

288/323 

288/323 

288/323 

288/323 

CHECKOUT 








( 68/122) 

( 60/122) 

( 60/1-2 2> 

( 60/122) 

{ 60/122) 

( 60/122) 




LR 

3 

SCAN LASER RADAR 

ACTIVE 

600/ 

YE5 

OFF 

OFF 

OFF 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 



ITT GILFILLAN 

ACTIVE 

600 

293/323 

288/323 

288/323 

288/323 

288/323 

288/323 

CHECKOUT 








( 68/122) 

( 60/122}' 

( 60/122) 

( 60/122) 

( 60/122) 

( 60/122) 
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GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM LASER RADAR ELECTRONICS . 


REF D 
NO d 

description AND 
MANUFACTURF 

thermal 

DESIGN 

GROUND/ 

ORBITAL 

POWER 

WATTS 

MIN/ 

MAX 

MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE 
DEGREES KELVIN / (FAHRENHEIT! - MIN / MAX 
PRELAUNCH SHUTTLE • MANEUVERS 

CARRY SHUTTLE TUG PAYLOAD 

TUG ORBITAL TUG 

LIMITS 

REENTRY 

AND 

LANDING 

REMARKS 


LRE 1 

EL'EC oL-AStR RADAR 

PASSIVE 

20/ 

YES 

OFF 

OFF 

OFF 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 


ITT GRFIll^n 

PASSIVE 

20 

293/323 

288/323 

288/323 

288/323 

288/323 

288/323 

CHECKOUT 







( 68/122) 

( 60/122) 

( 60/122) 

( 60/123) 

( 60/122) 

( 60/122) 




LRE ? 

ELEC LASER RADAR 

ACTIVE 

30/ 

YES 

OFF 

OFF 

OFF 

INT 

OFF 

ON DURING 

prelaunch 

FOR 


ITT GILFILLAN 

ACTIVE 

30 

293/323 

286/323 

288/323 

288/323 

288/323 

288/323 

CHECKOUT 







( 68/122) 

( 60/122) 

( 60/122) 

( 60/122) 

( 60/122) 

( 60/122) 




LRE 3 

ELEC LASER RADAR 

ACTIVE 

150/ 

YES 

OFF 

OFF 

OFF 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 


ITT GILFILLAM 

ACTIVE 

150 

293/323 

288/323 

288/323 

288/323 

288/323 

288/323 

CHECKOUT 







( 68/122) 

< 60/122) 

( 60/122) 

( 60/122) 

( 60/122) 

< 60/122) 
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GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM TELEVISION 


REF « 

DESCRIPTION and 

thermal 

POWER 

MISSION PHASE THERMAL 

REQUIREMENTS AND TEMPERATURE 

LIMITS 

REMARKS 


NO- 

MANUFACTURE 

DESIGN 

watts 


DEGREES KELVIN / (FAHRENHEIT) - 

MIN / MAX 







GROUND/ 

min/ 

PRELAUNCH 

SHUTTLE 


MANEUVERS 


reentry 






orrital 

MAX 


CARRY 

SHUTTLE 

TUG 

PAYLOAD 

AND 










TUG 

orbital 

TUG 

LANDING 




TV 1 

COLOR TELEVISION 

PASSIVE 

28/ 

YES 

off 

OFF 

OFF 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 


WEST INGrtOUSF 

PASSI VF 

28 

253/338 

219/373 

219/373 

219/373 

219/338 

219/373 

CHECKOUT 







( -4/149 > 

< -65/2 12) 

<-65/212) 

(-65/212) 

(-65/149) 

(-65/212) 




TV 2 

LUNAR T»V. SYSTEM 

PASSI vf 

14/ 

YFS 

OFF 

OFF 

OFF 

INT 

OFF 

ON DURING 

PRELAUNCH 

FOR 


RCA 

PASSIVE 

14 

263/323 

263/323 

263/323 

263/323 

263/323 

263/323 

CHECKOUT 







( 14/122) 

( 14/122) 

( 14/122) 

( 14/122) 

( 14/122) 

( 14/122) 






EQUIPMENT THERMAL REQUIREMENTS CATALOGUE PAGE 11-12 

GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM ACS ELECTRONICS 


REE. DESCRIPTION AND 
NO. MANUFACTURE 


thermal power mission phase thermal requirements and temperature limits 

DESIGN riATTS DEGREE5 KELVIN / (FAHRENHEIT) - MlN / MAX 

GROUND/ MIN/ PRELAUNCH SHUTTLE MANEUVERS REENTRY 

ORBITAL MAX CARRY SHUTTLE TUG PAYLOAD AND 

tug orbital TUG LANDING 


REMARKS 


ACSE : 

l VALVE DRIVE AMP. 

PASSIVE 

38/ 

YES 

OFE 

ON 

ON 

ON 

OFE 

ON DURING PRELAUNCH FOR 


martin marietta CO 

PASSIVE 

3H 

235/366 

235/398 

235/366 

235/366 

235/366 

235/398 

CHECKOUT 





(-35/200) 

(-35/257) 

(-35/200) 

(-35/200) 

(-35/200) 

(-35/257) 



equipment thermal requirements catalogue 


RAGE 11-13 


DATA MANAGEMENT SUBSYSTEM 
EQUIPMENT ITEM COMPUTERS 


REF. DESCRIPTION AND 
MO. MANUFACTURE 


THEPMAl POWER 
DESIGN WATTS 
GROUND/ MIN/ 

orbital max 


MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS 
DEGREE5 KELVIN / (FAHRENHEIT) - MIN / MAX 
PRELAUNCH SHUTTLE MANEUVERS REENTRY 

CARRY SHUTTLE TUG PAYLOAD AND 

TUG ORBITAL TUG LANDING 


REMARKS 


COMP 1 

MAGIC 352 

ACTIVE 

208/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


OELCO ELECTRONICS 

PASSIVE 

20H 

305/327 

305/327 

305/327 

305/327 

305/327 

305/327 

CHFCKOUT 

AND STAB 






( 90/130) 

< 90/130) 

( 90/130) 

( 90/130) 

( 90/130) 

( 90/130) 




COMP 2 

MAGIC 352 DIGS 

ACTIVE 

175/ 

YES 

YES 

ON 

ON 

ON - 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


OELCO ELECTRONICS 

PASSIVE 

196 

253/343 

253/343 

253/343 

253/343 

253/343 

253/343 

CHECKOUT 

AND STAB 






( -4/158) 

( -4/256) 

( -4/158) 

I -4/158) 

( -4/158) 

( -4/158) 




COMP 3 

469 COMPUTER 

PASSIVE 

20/ 

YFS 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


CONTROL DATA CORP. 

PASSIVE 

20 

253/338 

253/336 

253/338 

253/338 

253/330 

253/338 

CHECKOUT 

AND STAB 






( -4/149) 

( -4/149) 

( -4/149) 

( -4/149) 

( -4/149) 

( -4/149) 




COMP 4 

469 DOUBLE DENSITY 

PASSIVE 

16/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


CONTROL Data CORP. 

PASSIVE 

16 

253/338 

253/338 

253/338 

253/338 

253/338 

2S3/33B 

CHECKOUT 

AND STAB 






( -4/149) 

( -4/149) 

( -4/149) 

( -4/149) 

( -4/149) 

( -4/149) 




COMP 5 

LS-S2 COMPUTER 

ACTIVE 

205/ 

YES 

YES 

ON 

■ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


LEAR SIEGLER INC 

ACTIVE 

205 

219/344 

219/344 

219/344 

219/344 

219/344 

219/344 

CHECKOUT 

AND STAB 






(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 




COMP 6 

RB-1018M COMPUTER 

PASSIVE 

27/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOh 


BUNKER KAMO 

PASSIVE 

44 

218/358 

218/358 

218/358 

218/350 

218/350 

218/358 

CHECKOUT 

AND STAB 






(-67/105) 

(-67/185) 

(-67/185) 

(-67/185) 

(-67/185) 

(-67/185) 




COMP 7 

CP-16A COMPUTER 

ACTIVE 

242/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


GENERAL ELECTRIC 

ACTIVE 

242 

219/344 

219/344 

219/344 

219/344 

219/344 

219/344 

CHECKOUT 

AND STAB 






(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 




COMp 8 

CP-24 A COMPUTER 

ACTIVE 

94/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


GENERAL ELECTRIC 

ACTIVE 

94 

233/340 

233/348 

233/340 

233/340 

233/348 

233/340 

CHECKOUT 

AND STAB 






(-40/167) 

(-40/167) 

(-40/167) 

(-40/167 ) 

(-40/167) 

(-40/167) 




COMP 9 

CP-32A COMPUTER 

ACTIVE 

365/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


GENERAL electric 

ACTIVE 

365 

219/344 

219/344 

219/344 

219/344 

219/344 

219/344 

CHECKOUT 

AND STAB 






(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 




C OMP10 

scp-234 Computer. 

PASSIVE 

3/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


RCA 

PASSIVE 

3 

263/333 

263/333 

263/333 

263/333 

263/333 

263/333 

CHECKOUT 

AND STAB 






< 14/140) 

( 14/140) 

( 14/140) 

( 14/140) 

( 14/140) 

( 14/140) 




COMP] 1 

RAC-261 COMPUTER 

PASSIVE 

200/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


RAYTHEON COMPANY. 

PASSIVE 

200 

219/344 

219/344 

219/344 

219/344 

219/344 

219/344 

CHECKOUT 

AND STAB 






(-65/160) 

(-65/160) 

(-65/160) 

(-65/160 ) 

(-65/160) 

(-65/160) 




COMP 12 

AP-101 COMPUTER 

ACTIVE 

340/ 

YES 

YES 

On 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


IBM 

ACTIVE 

340 

219/344 

219/344 

219/344 

219/344 

219/344 

219/344 

CHECKOUT 

AND STAB 






(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 




COMP13 

AOVANCE Tech COMP 

PASSIVE 

80/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


IBM 

PASSIVE 

80 

219/344 

219/344 

219/344 

219/344 

219/344 

219/344 

CHECKOUT 

AND STAB 






(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 




COMP 14 

MILLICOMPuTLEK 

PASSIVE 

8/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


WESTINGHOUSE 

PASSIVE 

8 

218/398 

218/398 

218/398 

218/398 

218/390 

218/390 

CHECKOUT 

AND STAB 






(-67/257) 

(-67/257) 

(-67/257) 

(-67/257) 

(-67/257) 

(-67/257) 





EQUIPMENT THERMAL REQUIREMENTS CATALOGUE PAGE XI- M 

DATA MANAGEMENT SUBSYSTEM 
EQUIPMENT ITEM COMPUTERS 


REF, 

NOo 

DESCRIPTION ano 
MANUFACTURE 

thermal 

DESIGN 

GROUND/ 

orbital 

POWER 

WATTS 

MIN/ 

Max 

MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE 
DEGREES KELVIN / (FAHRENHEIT) - Ml N / MAX 
PRELAUNCH SHUTTLE MANEUVERS 

CARRY SHUTTLE TUG PAYLOAD 

TUG ORBITAL TUG 

LIMITS 

reentry 

AND 

LANDING 

REMARKS 


COMPIS 

MAOIC IV COMPUTER 

PASSIVE 

39/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


DELCO ELECTRONICS 

PASSIVE 

39 

219/3*4 

219/344 

219/344 

219/344 

219/344 

219/344 

CHECKOUT 

AND STAB 






(-65/160) 

(-65/160) 

(-65/160) 

(-65/180) 

(-65/160) 

(-65/160) 




COMP 1 6 

MAGIC 362 COMPUTER 

PASSIVE 

58/ 

YES- 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


DELCO ELECTRONICS 

PASSIVF 

SB 

218/344 

218/344 

218/344 

218/344 

218/344 

218/344 

CHECKOUT 

ANO STAB 






(-67/160) 

(-67/160) 

(-67/160) 

(-67/160) 

(-67/160) 

(-67/160) 




COMP I 7 

MICRO-D 1008 

ACTIVE 

106/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


ARMA OrV, OF AMBAC 

ACTIVE 

106 

219/344 

219/344 

219/344 

219/344 

219/344 

219/344 

CHECKOUT 

ANO STAB 






(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 




COMP 1 8 

AOP COMPUTER 

PASSIVE 

13/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


WFSTINGHOUSF 

PASSIVF 

13 

253/353 

253/353 

253/353 

253/353 

253/353 

253/353 

CHECKOUT 

ANO STAB 






( -4/176) 

( -4/ i 7 6 ) 

( -4/176) 

( -4/176) 

< -4/176) 

( -4/176) 




COMP 1 9 

hoc-301 computer 

PASSIVF 

16/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


HONEYWELL 

PASSIVF 

16 

219/344 

219/344 

219/344 

219/344 

219/344 

219/344 

CHECKOUT 

AND STAB 






(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 




COMP20 

hoc-402 Computer 

PASSIVE 

25/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


HONEYWELL 

PAS5IVE 

25 

241/324 

241/324 

241/324 

241/324 

241/324 

241/324 

CHECKOUT 

AND STAB 






(-25/125) 

(-25/125) 

(-25/125) 

(-25/125) 

(-25/125) 

(-25/125) 




COMP21 

HDC-6 0 1 C COMPUTER 

ACTIVE 

160/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


HONEYWELL 

ACTIVE 

160 

218/344 

218/344 

218/344 

218/344 

218/344 

218/344 

CHECKOUT 

ANO STAB 






(-67/160) 

(-67/160) 

(-67/160) 

(-67/160 ) 

(-67/lbO) 

(-67/160) 




COMP 22 

HDC-601P COMPUTER 

ACTIVE 

120/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


HONEYWELL 

ACTIVE 

120 

218/344 

218/344 

216/344 

218/3*4 

218/344 

216/344 

CHECKOUT 

AND STAB 






(-67/160) 

(-67/160) 

(-67/160) 

(-67/160) 

(-67/160) 

(-67/160) 




COMP23 

hdc-602 Computer 

PASSIVF 

170/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


HONEYWELL 

PASSIVE 

170 

219/365 

219/365 

219/365 

219/365 

219/365 

219/365 

CHECKOUT 

AND STAB 






(-65/199) 

(-65/199) 

(-65/199) 

(-65/199) 

(-65/199) 

(-65/199) 




COMP24 

D2 1 6 COMPUTER 

PAS5IVE 

65/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


AUTONETICS Pol, 

PASSIVE 

65 

219/344 

219/344 

219/344 

219/344 

219/344 

219/344 

CHECKOUT 

ANO STAB 






(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 




C0MP25 

01216 COMPUTER 

PASSIVE 

75/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


AUTONETICS R*I. 

PASSIVF 

75 

219/344 

219/344 

219/344 

219/344 

219/344 

219/344 

CHECKOUT 

ANO STAB 






(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 




C0MP26 

0232 COMPUTER 

PASSIVE 

140/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


AUTONETICS R.I 

PASSIVF 

UO 

219/344 

219/344 

219/344 

219/3*4 

219/344 

219/344 

CHECKOUT 

AND STAB 






(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 

(-65/160) 




COMP27 

tdy-300 computer 

ACTIVE 

143/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOP 


LEOYNE 

PASSIVF 

143 

253/344 

253/344 

253/344 

253/344 

253/344 

253/344 

CHECKOUT 

AND STAB 






( -4/160) 

( -4/160) 

( -4/16G) 

( -4/160) 

( -4/160) 

( -4/160) 




C0MP28 

TOY-310 CENTAUR 

ACTIVE 

235/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


teleoyne 

PASSIVE 

235 

253/333 

253/333 

253/333 

253/333 

253/333 

253/333 

CHECKOUT 

AND STAB 






< -4/140) 

( -4/140) 

{ -4/140) 

( -4/140 ) 

( -4/140) 

( -4/140) 
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PAGE H-15 


EQUIPMENT ITEM COMPUTERS 


REF. DESCRIPTION AND 

NO. manufacture 


THERMAL POWER 
DESIGN WATTS 
GROUND/ MIN/ 

orbital max 


MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS 
DEGREES KELVIN / (FAHRENHEIT) - MIN / MAX 
PRELAUNCH SHUTTLE MANEUVERS REENTRY 

CARRY SHUTTLE TUG PAYLOAD AND 

TUG ORBITAL TUG LANDING 


REMARKS 


C0MP29 SKC2000 COMPUTER ACTIVE 790/ 

SINGER COMPANY ACTIVE 790 


YES YES ON ON ON YES ON PRIOR TO LAUNCH FOR 

218/34A 216/344 218/344 218/344 218/3*4 216/344 CHECKOUT AND STAB 

(-67/160) (-67/160) (-67/160) (-67/160) (-67/160) (-67/160) 



EQUIPMENT THERMAL REQUIREMENTS CATALOGUE PAGE 11-16 

DATA MANAGEMENT SUBSYSTEM 
EQUIPMENT ITEM TAPE RECORDERS 


REF. 

description AND 

Thermal 

POWER 

MISSION PHASE THERMAL 

REQUIREMENTS AND 

TEMPERATURE LIMITS 

REMARKS 

NO. 

manufacture 

DESIGN 

WATTS 

DEGREES KELVIN / (FAHRENHEIT) 

- MIN / MAX 




GROUND/ 

min/ 

PRELAUNCH SHUTTLE 

MANEUVERS 

REENTRY 




orbital 

MAX 

CARRY 

SHUTTLE TUG 

PAYLOAD AND 







TUG ORBITAL 

TUG LANDING 



TR ! 

1 EREP TAPE RECORDER 

ACTIVE 

187/ 

YES 

YES 

ON 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH FOR 


MARTIN MARIETTA 

ACTIVE 

187 

288/313 

2BB/313 

288/313 

288/313 

288/313 

288/313 

CHECKOUT 

and stab 





( 60/105) 

( 60/105) 

{ 60/105) 

( 60/105) 

{ 60/105) 

< 60/105) 




EQUIPMENT THERMAL REQUIREMENTS CATALOGUE- 


PAGE 11-17 


communication subsystem 

EQUIPMENT item TRANSPONDERS* PM 


REF, DESCRIPTION AND THERMAL POWER MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS 


NO, 

MANUFACTURE 

DESIGN 

GROUND/ 

ORBITAL 

WATTS 

MIN/ 

max 

DEGREES KELVIN / (FAHRENHEIT) - 
PRELAUNCH SHUTTLE MANEUVERS 

CARRY SHUTTLE TUG 

TUG ORBITAL 

MIN / MAX 

PAYLOAD 

TUG 

REENTRY 

AND 

LANDING 




TPM 

1 

s-band transponder 

PASSIVE 

6/ 

YES 

OFF 

INT 

ON 

ON 

OFF 

ON DURIN6 

PRELAUNCH 

FOR 



PHILCO FORD CORP 

passive 

6 

241/324 

235/396 

235/324 

241/324 

241/324 

235/396 

CHECKOUT 








(-25/125) 

(-35/254) 

(-35/125) 

(-25/125) 

(-25/125) 

(-35/254) 




TPM 

2 

S-BAND SGLS TRANSP 

passive 

2/ 

YES 

OFF 

INT 

ON 

' ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 



MOTOROLA INC. 

passive 

2 

243/353 

233/363 

233/353 

243/353 

243/353 

233/363 

CHECKOUT 








(-22/176) 

(-40/194) 

(-40/176) 

(-22/176) 

(-22/176) 

(-40/194) 




TPM 

3 

S-BAND SGLS TRANSP 

IVE 

31/ 

YES 

OFF 

INT 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 



MOTOROLA INC. 

PASSIVE 

31 

243/353 

233/363 

233/353 

243/353 

243/353 

233/363 

CHECKOUT 








(-22/176) 

(-40/194) 

(-40/176) 

(-22/176) 

(-22/176) 

(-40/194) 




TPM 

4 

S-BAND SGLS TRANSP 

PASSIVE 

51/ 

YES 

OFF 

INT 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 



MOTOROLA INC. 

PASSIVE 

51 

243/353 

233/363 

233/353 

243/353 

243/353 

233/363 

CHECKOUT ' 








(-22/176) 

(-40/194) 

(-40/176) 

(-22/176) 

(-22/176) 

(-40/194) 




TPM 

5 

MSX-20 1 S S-BAND 

PASSIVE 

34/ 

YES 

OFF 

INT 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 



MOTOROLA INC. 

PASSIVE 

34 

243/353 

233/363 

233/353 

243/353 

243/353 

233/363 

CHECKOUT 








(-22/176) 

(-40/194) 

(-40/176) 

(-22/176) 

(-22/176) 

(-40/194) 




TPM 

6 

MSX-501S S-BAND 

PASSIVE 

53/ 

YES 

OFF 

INT 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 



MOTOROLA INC. 

passive 

53 

243/353 

233/363 

233/353 

243/353 

243/353 

233/363 

CHECKOUT 








(-22/176) 

(-40/194) 

(-40/176) 

(-22/176) 

(-22/176) 

(-40/194) 




TPM 

7 

tr-36 transponder 

PASSIVE 

6/ 

YES 

OFF 

INT 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 



cubic corporation 

PASSIVF 

6 

236/344 

233/344 

233/344 

230/344 

238/344 

233/344 

CHECKOUT 








(-30/160) 

(-40/160) 

(-40/160) 

(-30/160) 

(-30/160) 

(-40/160) 




TPM 

7 

TR-36 TRANSPONDER 

PASSIVE 

25/ 

YES 

OFF 

INT 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 



cubic CORPORATION 

PASSIVE 

25 

238/344 

233/344 

233/344 

238/344 

238/344 

233/344 

CHECKOUT 








(-30/160) 

(-40/160) 

(-40/160) 

(-30/160) 

(-30/160) 

(-40/160) 




TPM 

7 

TR-36 TRANSPONDER 

PASSIVE 

4/ 

YES 

OFF 

INT 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 



CUBIC CORPORATION 

PASSIVE 

4 

238/344 

233/344 

233/344 

230/344 

238/344 

233/344 

CHECKOUT 








(-30/160) 

(-40/160) 

(-40/160) 

(-30/160) 

(-30/160) 

(-40/160) 




TPM 

7 

TR-36 TRANSPONDER 

PASSIVF 

0/ 

YES 

OFF 

INT 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 



CUBIC CORPORATION 

PASSIVE 

0 

238/344 

233/344 

233/344 

230/344 

238/344 

233/344 

CHECKOUT 








(-30/160) 

(-40/260) 

(-40/160) 

(-30/160) 

(-30/160) 

(-40/160) 






EQUIPMENT THERMAL REQUIREMENTS CATALOGUE PAGE II- 18 

COMMUNICATION SUBSYSTEM 
EQUIPMENT ITEM TRANSMITTERS* FM 


REF « DESCRIPTION AND THERMAL POWER MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS 

NO. MANUFACTURE DESIGN WATTS DEGREES KELVIN / (FAHRENHEIT) - MIN / MAX 





GPOUND/ 

MIN/ 

PRELAUNCH 

SHUTTLE 


MANEUVERS 


REENTRY 







ORBITAL 

MAX 


CARRY 

SHUTTLE 

TUG 

PAYLOAD 

AND 











TUG 

orbital 

TUG 

LANDING 




TFM 

1 

TvJTA S-BANO 

PASSIVE 

60/ 

YES 

OFF 

I NT 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 



WATKINS" JOHNSON 

PASSIVE 

60 

241/324 

235/396 

235/324 

241/324 

241/324 

235/396 

CHECKOUT 








(-25/125) 

(-35/254) 

(-35/125) 

(-25/125) 

(-25/125) 

(-35/254) 




TFM 

2 

MTT-201 S-H AND FM 

PASSIVE 

25/ 

YES 

OFF 

INT 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 



MOTOROLA iNCc 

PASSIVE 

25 

243/353 

233/363 

233/353 

243/353 

243/353 

233/363 

CHECKOUT 








(-22/176) 

(-40/194) 

(-40/176) 

(-22/176) 

(-22/176) 

(-40/194) 




TFM 

3 

MTT-50 1 S-RAND FM 

PASSIVE 

60/ 

YES 

OFF 

INT 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 



MOTOROLA INC. 

PASSIVE 

60 

243/353 

233/363 

233/353 

243/353 

243/353 

233/363 

CHECKOUT 








(-22/176) 

(-40/194) 

(-40/176) 

(-22/176) 

(-22/176) 

(-40/194) 




TFM 

4 

s-pand transmitter 

PASSIVE 

205/ 

YES 

OFF 

INT 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 



EMR 

PASSIVE 

205 

269/367 

235/344 

235/367 

269/367 

269/367 

235/344 

CHECKOUT 








( 25/202) 

(-35/160) 

(-35/202) 

( 25/202) 

( 25/202) 

(-35/160) 





EQUIPMENT THERMAL REQUIREMENTS CATALOGUE 
COMMUNICATION SUBSYSTEM 
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EQUIPMENT ITEM POWER AMPLIFIERS 


REF. DESCRIPTION AND THERMAL POWER MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS 

NO. MANUFACTURE DESIGN WATTS DEGREES KELVIN / (FAHRENHEIT) - MlN / MAX 




GROUND/ 

orbital 

MIN/ 

MAX 

PRELAUNCH 

shuttle 

CARRY 

SHUTTLE 

TUG 

MANEUVERS 

TUG 

orbital 

PAYLOAD 

TUG 

REENTRY 

AND 

LANDING 




Pa 

1 S-BAND POWFR AMP 

PASSIVE 

16/ 

YES 

OFF 

INT 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 


radiation inc 

PASSIVE 

16 

248/343 

233/373 

233/343 

248/343 

248/343 

233/373 

CHECKOUT 







(-13/158) 

(-40/212) 

(-40/158) 

(-13/158) 

(-13/158) 

(-40/212) 




pa 

2 AMPLIFIERS 

PASS I VF 

10/ 

YES 

OFF 

INT 

ON 

ON 

OFF 

ON DURING 

prelaunch 

FOR 


MSC 

PASSIVE 

10 

253/343 

233/363 

233/343 

253/343 

253/343 

233/363 

CHECKOUT 







{ -4/158 ) 

(-40/194) 

(-40/156) 

< -4/158) 

( -4/158) 

(-40/194) 
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COMMUNICATION SUBSYSTEM , 

EQUIPMENT ITEM RF MULTIPLEXERS 


REF* DESCRIPTION AND THERMAL POWER MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS REMARKS 

N0 0 MANUFACTURE DESIGN WATTS DEGREES KELVIN / (FAHRENHEIT) - MIN / MAX 




GROUND/ 

ORBITAL 

MIN/ 

MAX 

PRELAUNCH 

SHUTTLE 

CARRY 

SHUTTLE 

TUG 

MANEUVERS 

TUG 

orbital 

PAYLOAD 

TUG 

REENTRY 

AND 

LANDING 




RFM 

1 RF MULTIPLEXER 

pass i vf 

0/ 

YES 

OFF 

INT 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 


WAVECOM INC. 

PASSIVE 

0 

241/324 

235/396 

235/324 

241/324 

241/324 

235/396 

CHECKOUT 







( -25/125 ) 

{ -35/254 ) 

(-35/125) 

(-25/125) 

(-25/125) 

(-35/254) 




RFM 

2 ^ UL T I PL f X F R 

PASSIVE 

0/ 

YES 

OFF 

INT 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 


EMERSON ELECTRIC 

PASSIVE 

0 

255/324 

235/344 

235/324 

255/324 

2S5/324 

235/344 

CHECKOUT 







C 0/125) 

(-35/160) 

(-35/125) 

< 0/125) 

( 0/125) 

(-35/160) 
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communication subsystem 

EQUIPMENT ITEM DECODER 


REF, DESCRIPTION AND 
NO. MANUFACTUPF 


thermal power 

DESIGN WATTS 
GROUND/ MIN/ 
ORRITAL MAX 


MISSION phase thermal requirements and temperature limits 
DEGREES KELVIN / (FAHRENHEIT) - MIN / MAX 
PRELAUNCH SHUTTLE MANEUVERS REENTRY 

CARRY SHUTTLE TUG PAYLOAD AND 

TUG ORBITAL TUG LANDING 


remarks 


DEC 1 MCR-904 DECODER 

PASSIVE 

2 / 

YES 

OFF 

INT 

ON 

ON 

OFF 

ON DURING PRtLAUNCH FOR 

MOTOROLA INC. 

PASSIVE 

2 

233/3*8 

223/356 

223/348 

233/348 

233/348 

22S/358 

CHECKOUT 




(-40/167) 

(-58/185) 

(-58/167) 

(-40/167) 

(-40/167) 

(-58/185) 



a 
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INSTRUMENTATION SUBSYSTEM 

EQUIPMENT ITEM PRESSURE TRANSDUCERS 


REF 0 

NO. 

description ano 
MANUFACTURE 

THERMAL 

DESIGN 

GROUND/ 

ORBITAL 

POWER 

WATTS 

MIN/ 

MAX 

MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE 
DEGREES KELVIN / (FAHRENHEIT) - MIN / MAX 
PRELAUNCH SHUTTLE MANEUVERS 

CARRY SHUTTLE TUG PAYLOAD 

TUG ORBITAL TUG 

LIMITS 

REENTRY 

ANO 

LANDING 

REMARKS 


PRES 1 

TRANSDUCER PRES, 

PASSIVE 

0/ 

YES 

YES 

INT 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


gulton industries 

PASSIVE 

0 

233/344 

233/344 

233/344 

233/344 

233/344 

233/344 

CHECKOUT 

AND STAB 






(•*4 0/16 0) 

(-40/160) 

(-40/160) 

(-40/160) 

(-40/160) 

(-40/160) 




PRES 2 

TRANSDUCER PRES. 

passive 

0/ 

YES 

YES 

INT 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


0 ALDw I N-L ] M A 

PASSIVF 

0 

235/394 

235/394 

235/394 

235/394 

235/394 

235/394 

CHECKOUT 

AND STAB 






(-35/250) 

(-35/250) 

(-35/250) 

(-35/250) 

(-35/250) 

(-35/250) 




PRES 3 

TRANSDUCER PRES. 

PASSIVF 

0/ 

YES 

YES 

INT 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


GENISCO TECH CORP, 

PASSIVF 

0 

144/422 

144/422 

144/422 

144/422 

144/422 

144/422 

CHECKOUT 

AND STAB 






(*00/300) 

(*00/300) 

(*00/300) 

(*00/300) 

(*00/300) 

(*00/300) 




PRES 4 

TRANSDUCER PRES. 

PASSIVF 

0/ 

YES 

YES 

INT 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 


gulton Indus „ inc. 

PASSIVF 

0 . 

269/310 

269/310 

235/310 

269/310 

269/310 

269/310 

CHECKOUT 

ANO STAB 






( 25/100) 

( 25/100) 

(-35/100) 

( 25/100) 

( 25/100) 

( 25/100) 






EQUIPMENT THERMAL REQUIREMENTS CATALOGUE 
INSTRUMENTATION SUBSYSTEM 


PAGE II-23 


EQUIPMENT ITEM TEMPERATURE TRANSDUCERS 


REF 

NO 

• 

DESCRIPTION and 
MANUFACTURE 

thermal 

DESIGN 

GROUND/ 

orbital 

POWER 

WATTS 

MIN/ 

MAX 

MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE LIMITS 
DEGREES KELVIN / (FAHRENHEIT) - MIN / MAX 
PRELAUNCH SHUTTLE MANEUVERS REENTRY 

CARRY SHUTTLE TUG PAYLOAD AND 

TUG ORBITAL TUG LANDING 

REMARKS 


TEMP 

1 

transducer temp 


PASSIVE 

0/ 

YES 

YES 

INT 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 



HY-CAL ENGINEERING 

PA5SIVF 

0 

148/423 

148/423 

155/423 

148/423 

148/423 

148/423 

CHECKOUT 

AND STAB 








(»93/302) 

(*93/302) 

(*80/302) 

(*93/302) 

(*93/302) 

(*93/302) 




TEMP 

2 

transducer temp. 


PASSIVE 

0/ 

YES 

YES 

INT 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 



ROSE MOUNT FNGR. 

CO 

passive 

0 

235/422 

235/422 

235/422 

235/422 

235/422 

235/422 

CHECKOUT 

AND STAB 








(-35/300) 

(-35/300) 

(-35/300) 

(-35/300 ) 

(-35/300) 

(-35/300) 




TEMP 

3 

TRANSDUCER TEMP. 


passive 

0/ 

VES 

YES 

INT 

ON 

ON 

YES 

on prior 

TO LAUNCH 

FOR 



ROSEMOUNT ENGR. 

CO 

passive 

0 

266/310 

266/310 

235/310 

266/310 

266/310 

266/310 

CHECKOUT 

AND STAB 








{ 20/100) 

{ 20/100) 

(-35/100) 

( 20/100) 

£ 20/100) 

( 20/100) 




TEMP 

4 

TRANSDUCER TEMP, 


passive 

0/ 

YES 

YES 

INT 

ON 

ON 

YES 

ON PRIOR 

TO LAUNCH 

FOR 



ROSEMOUNT ENGR. 

CO 

passive 

0 

219/355 

219/355 

219/355 

219/355 

219/355 

219/355 

CHECKOUT 

AND STAB 








(-65/180) 

(-65/180) 

(-65/180) 

(-65/180) 

(-65/180) 

(-65/180) 





EQUIPMENT THERMAL REQUIREMENTS CATALOGUE 

instrumentation subsystem 
EQUIPMENT ITEM CURRENT MEASUREMENTS 


PAGE 11-24 


ref b 

DESCRIPTION AND 

THERMAL 

POWER 

MISSION PHASE THERMAL 

REQUIREMENTS ANO 

temperature 

limits 

remarks 

nq« 

MANUFACTURE 

oesign 

WATTS 

DEGREES KELVIN / (FAHRENHEIT) 

- MIN / MAX 




GROUND/ 

MIN/ 

PRELAUNCH SHUTTLE 

MANEUVERS 


REENTRY 




orbital 

MAX 

CARRY 

SHUTTLE TUG 

PAYLOAD 

AND 






TUG ORBITAL 

TUG 

LANDING 



YES YES INT ON ON YES ON PRIOR TO LAUNCH FOR 

223/378 223/378 223/373 223/378 223/378 223/378 CHECKOUT AND STAB 

( -58/22 1 ) (-58/221) (-58/221) (-58/221) (-58/221) (-58/221) 


cu.rr l shOnts-current 

MARTIN MARIETTA 


PASSIVE 

PASSIVE 


0 / 

0 
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ELECTRICAL POWER SUBSYSTEM 

EQUIPMENT ITEM FUEL CELL POWER SYSTEMS 


REF. DESCRIPTION AND THERMAL POWER MISSION PHASE THERMAL REQUIREMENTS ANO TEMPERATURE LIMITS REMARKS 

NO. MANUFACTURE DESIGN WATTS DEGREES KELVIN / (FAHRENHEIT ) - MIN / MAX 

GROUND/ MIN/ PRELAUNCH SHUTTLE MANEUVERS REENTRY 

ORBITAL MAX CARRY SHUTTLE TUG PAYLOAD AND 

TUG ORBITAL TUG LANDING 


FC 1 TUG FUEL CELLS ACTIVE B20/ YES OFF ON ON ON OFF ON DURING PRELAUNCH FOR 

PRATT AND WHITNEY ACTIVE 322 277/355 273/394 277/355 277/355 277/355 273/394 CHECKOUT 

< 40/180) < 32/250) t 40/180) < 40/1B0) ( 40/180) ( 32/250) 

FC 2 FUEL CELLS ACTIVE 30/ YES OFF ON ON ON OFF ON DURING PftELAUNCH FOR 

GENERAL ELFCTRIC ACTIVE 30 273/322 273/366 273/322 273/322 273/322 273/366 CHECKOUT 

( 32/120) ( 32/200) < 32/120) < 32/120) { 32/120) ( 32/200) 


EQUIPMENT THERMAL REQUIREMENTS CATALOGUE 
ELECTRICAL POWER SUBSYSTEM 
EQUIPMENT ITEM BATTERIES 
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REF « 
NO* 

description AND 

MANUFACTURE 

thermal 

DESIGN 

GROUND/ 

ORBITAL 

POWER 

WATTS 

MIN/ 

MAX 

MISSION PHASE THERMAL REQUIREMENTS AND TEMPERATURE 
DEGREES KELVIN / (FAHRENHEIT) - MlN / MAX 
PRELAUNCH SHUTTLE MANEUVERS 

CARRY SHUTTLE TUG PAYLOAD - 

TUG ORBITAL TUG 

LIMITS 

reentry 

AND 

LANDING 

REMARKS 


RAT l 

25' AH PRI. BATTERY 

PASSIVE 

2/ 

YES 

OFF 

ON 

ON 

ON 

OFF 

ON OURING 

PRELAUNCH 

FOR 


ELECTRIC STOPAGE 

PASSIVE 

2B 

167/299 

283/310 

167/299 

167/299 

167/299 

283/310 

CHECKOUT 







(*59/ -80) 

( 50/100) 

(*59/ 80) 

(*59/ 80) 

(*59/ 80) 

( 50/100) 




BAT 2 

165 AH PRI BATTERY 

PASSIVE 

45/ 

YES 

OFF 

ON 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 


AGLE-PICHER INDUS 

PASSIVE 

70 

283/299 

249/272 

283/299 

283/299 

283/299 

249/272 

CHECKOUT 







( 50/ 80) 

(-10/ 30) 

t 50/ eo> 

( 50/ 80) 

( 50/ 80) 

(-10/ 30) 




BAT 3 

15 AMP-HR RATTERY 

PASSIVF 

62/ 

YES 

OFF 

ON 

ON 

ON 

OFF 

ON DURING 

PRELAUNCH 

FOR 


EAGLE PICHFR 

PASSIVE 

96 

283/366 

238/324 

283/366 

283/366 

283/366 

238/324 

CHECKOUT 







( 50/200) 

(-30/125) 

( 50/200) 

( 50/200) 

< 50/200) 

(-30/125) 





III. 

space tug thermal control 

EQUIPMENT PHY5ICAL CHARACTERISTICS ANO CONSTRAINTS CATALOGUE 

PREPARED FOR 

NATIONAL AERONAUTICS AND SPACE ADM INSTRATI ON 
MARSHALL SPACE FLIGHT CENTER 
UNOER CONTRACT NAS 8-29670 
BY 

MARTIN MARIETTA CORPORATION 


DENVER DIVISION 



GLOSSARY FOR EQUIPMENT PHYSICAL CHARACTERISTICS AND CONSTRAINTS CATALOGUE 
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PACKAGE SHAPE RECT RECTANGULAR* 

PACKAGE shape CYLI cylindrical* 

PACKAGE SHAPE SPHE SPHERE. 

ALPHA SOLAR ABSORBT I V I TY . 

EHISS SUPFACE EMISSIVITY. 

POWER DENSITY THE TOTAL DISSIPATED POWER PER UNIT SURFACE AREA* 

TIME CONSTANT HOURS THE TIME REQUIRED TO ACHIEVE 67 PRECENT OF THE OELTA TEMPERATURE DEFINED BY THE DESIGN OPERATING 
TEMPERATURE less ROOM AMBIENT TEMPERATURE-. 

ADIABATIC RISE RATE THF TEMPERATURE RISE IN ONE HOUR IF ALL THE HEAT DISSIPATED IS CONTAINED WITHIN THE UNIT, 

THERMAL MASS THF AMOUNT OF ENERGY REQUIRED TO RAISE A UNIT ONE DEGREE IN TEMPERATURE. 

ALLOWABLE sink TEMP. The EQUIVALENT VACUUM CHAMBER wall TEMPERATURE WHICH WILL RESULT IN SPECEIFIED CASE TEMPERATURE, 
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GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM INERTIAL MEASUREMENT UNITS 


REF. 

DESCRIPTION 

WEIGHT 

PACKAGE 

SURFACE 

VOLUME 

RAD. 

POWER 

POWER 

TIME 

ADIABATIC 

thermal 

allowable 

SINK 

OP 

NO. 

MANUFACTURER and 

KG 

SHAPE 

AREA 

CUBIC 

ALPHA/ 

WATTS 

DENSITY 

CONST. 

RISE 

RATE 

MASS 

TEMP. OEG 

K /(F) 

MODE 


REMARKS 

(LBS) 


SQUARE 

CM 

SWISS 

MIN/ 

Q/A 

HOURS 

DEG 

K/HR 

W-HR/K 

DESIGN 

QUAL 






CM 

(FT) 


MAX 

W/ M2 

MIN 

DEG 

F/HR 

9TU/F 

MIN MAX 

MIN MAX 






(FT) 




(W/FT2) 

MAX 

MIN 

MAX 





IMU- 5 

H470 STRAPOOWN IMU 

2.7 

PECT 

1100. 

2454. 

.80/ 

30/ 

254/*49 

.80 

13 

105 

2.3 

-0 290 

-0 270 

CONT 


HONEYWELL 

( 6,0) 


( 1.3) 

< .09) 

.80 

230 

( 23/181) 

.42 

24 

109 

1.2 - 

460 63 - 

460 41 



THE UNIT HAS INTERNAL HEATERS THAT MAINTAIN THE UNIT WITHIN 
OPERATING TEMPERATURE. THE UNIT THERMAL DESIGN IS PASSIVE WITH 
CONDUCTION TO THE MOUNTING SURFACE. UNIT REQUIRE 200 WATTS FOR 
FAST WARM up. UNIT HAS a blue AnOOIZED FINISH BUT CAN RE FINISHED 
PER CUSTOMER THERMAL REQUIREMENTS. UNIT WAS QUALIFIED ON THE SHAG 
PROGRAM, 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 213. ANO 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** NQTF CONDUCTIVE HEAT LOSSES MUST EXCEED 215. AND 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP 


I Mil 6 H-448 AGFNA I MU 17.0 RECT 4901. 20612. .25/ 135/ 275/56] 1.20 9 20 14.4 -0 266 -0 266 

HONEYWELL (37.5) ( 5.3) < .73) .85 275 ( 25/ 52) l.Ol 17 36 7.6 -460 20 -460 20 

THE H-44R AGENA STRAPOOWN IMU HAS AN ACTIVE THERMAL SYSTEM IT USES 
A COLD PLATE WITH PLATE TEMPERATURE OF 10,6 TO 60 DEG. C(60 TO 140 
OEG* F). UNIT IS PAINTED WITH A WHITE POLYURETHANE PA I NT » HOWEVER 
UNIT CAN BF FINISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT IS 
MARRIED TO THE AGENA COMPUTER HDC-501 DIGITAL COMPUTER. THE 
H-44» IMU HAS BEEN SPACE QUALIFIED ON THE AGENA PROGRAM. THE UNIT 
HAS AN INTERNAL HEATERS THAT MAINTAIN UNIT WITHIN OPERATING TEMP. 

****** MOTE CONDUCTIVE HEAT LOSSES MUST EXCEEO ISO. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** no TF CONDUCTIVE HEAT LOSSES MUST EXCEED 150, AND 0. TO MAINTAIN THE MIN ANO MAX QUAL TEMP 


IMU 7 H F X A D IMU 60.9 RECT 13577. 95230. .25/ 190/ 145/225 1.61 4 6 51.5 216 310 115 310 

HONEYWELL (*4.2) (14.6) (3.36) .05 306 ( 13/ 20) 1.53 7 11 27.2 -66 99-252 99 

Thf HE. X A n T MU IS IN DEVELOPMENT IT HAS INTERNAL HEATERS THAT HAVE 
VARIABLE POWER ANO MAINTAIN THE UNIT WITHIN OPERATING TEMPERATURE. 

THF UNIT THERMAL DESIGN IS ACTIVF WITH A COLO PLATF UTILIZED TO 
MAINTAIN THE UNIT TEMPERATURE REQUIREMENTS. THE HE X AO IMU IS PAINT 
ED WITH a WHITE POLYURFTHANE PAINT. HOWEVER UNIT CAN BF FINISH PER 
CUSTOMER THERMAL REQUIREMENTS. 


IMU 0 BLOC* 50 STRAPOOWN 9.9 RECT 3004. 11356. .25/ 36/ 116/141 1.36 4 5 8.4 274 205 217 297 

HONEYWELL (21.9) ( 3.3) l .40) .85 43 { 10/ 13) 1.33 8 9 4.4 33 53 -60 75 

THf BLOCK 5D STRAPOOWN IMU IS IN DEVELOPMENT, AND HAS A PASSIVE 
COOLING SYSTEM OF RADIATION OUT TO SPACE. THE UNIT IS THERMALLY 
ISOLATED FROM ITS MOUNTING SURFACE. UNIT REQUIRE 24,2 WATTS OF 
HEATER POWER AT ASCENT AND 7.7 WATTS FOR IN ORBIT OPERATION. THE 
UNIT IS PAINTED WITH A WHITE POLYURETHANE PAINT, BUT CAN BE FINISH 
PER CUSTOMFR THERMAL REQUIREMENTS. 


CONT 


CONT 


CONT 
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GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM INERTIAL MEASUREMENT UNITS 


REF. DESCRIPTION 

WFIGHT 

PACKAGE 

SURFACE 

VOLUME 

RAD. 

POWER 

POWER 

TIME 

ADIABATIC 

thermal 

ALLOWABLE 

SINK 

. OP 

NO. MANUFACTURER AND 

*G 

SHAPE 

AREA 

CUBIC 

ALPHA/ 

WATTS 

DENSITY 

CONST. 

RISE 

RATE 

MASS 

TEMP. OEG 

K/ (F) 

MODE 

REMARKS 

(IRS) 


SQUARE 

CM 

EMISS 

MIN/ 

Q/A 

HOURS 

DEG 

K/HR 

W-HR/K 

DESIGN 

QUAL 





CM 

(FT) 


MAX 

W/ M2 

MIN 

DEG 

F/HR 

BTU/F 

MIN MAX 

MIN MAX 





(FT) 




(W/FT2) 

MAX 

MIN 

MAX 





IMU 9 H-319 CENTAUR IRU 

28.3 

RECT 

10473. 

72161. 

.25/ 

90/ 

85/162 

1.13 

3 

7 

24.9 

225 307 

202 307 

CONT 

HONEYWELL 

(62.5) 


(11.3) 

(2.55) 

.85 

170 

( 7/ 15) 

1.06 

6 

12 

13.1 

-53 94 

-94 : 94 



THE CENTAUR INERTIAL REFERENCE UNIT (IRU) IS MARRIED TO THE CEN- 
TAUR SYSTEM ELECTRONICS UNIT (SEU). THE lRU IS A GIM0ALEO SYSTEM t 
IT HAS A PASSIVE THERMAL DESIGN OF RADIATION TO SPACE. THE UNIT 
IS pAlNTFn rfJTH A WHITE POLYURETHANE PAINT. BUT CAN BE FINISH PER 
CUSTOMF.R THERMAL REQUIREMENTS. UNIT HAS INTERNAL HEATERS WHICH 
MAINTAIN THE UNIT WITHIN OPERATING TEMPERATURE. THE IRU CASE 
WEIGHT INCLUDES 4 KG (8.8L8) OF ALUMINUM. 

IMU 9 h-319 CENTAUR SEU 11.3 RECT 3720. 14009. .25/ 30/ 00/ 00 1.31 3 3 10.2 255 *08 213 319 CONT 

HONEYWELL <25*0) ( 4.0) < ,49) .85 30 < 7/ 7) 1.31 5 5 5.4 0 96 -74 116 

THE CENTAUR SYSTEM ELECTRONICS UNIT (SEU) IS MARRIED TO THE INER- 
TIAL REFERENCE UNIT (IRU). THE SEU UTILIZES RADIATION TO SPACE AS 
THF UNIT PASSIVE THERMAL CONTROL. THE SEU IS PAINTED WITH A WHITE 
POLYURETHANE PAINT BUT CAN BE FINISH PER CUSTOMER THERMAL REQUIRE 
MENTS. 

IMU 10 DIGS IMU 1R.1 RECT 4323. 18747, .90/ 100/ 231/451 1.36 6 13 15.4 -0 297 -0 297 COnT 

HAMILTON STANDARD (40.0) ( 4.7) < .66) .90 195 ( 21/ 41) 1.20 12 23 8.1 -460 75 -460 75 

THF DIGS USES A PHASE-CHANGE (wAK) HEAT SINK AND INTERNAL HEATERS 
FOR A TEMPFRATURE CONTROL. UNIT INTERNAL GYROS ARE DESIGN TO OPER- < 

ATF AT 71.1 ♦ OR- 0.6 DEG .C (160 *OR-l DEG.F ) • UNIT REQUIRES 
620 WATTS INCLUDING 425 WATTS GROUND POWER FOR FAST WARM UP. UNIT 
NEED 60 MINUTES OF WARM UP PRIOR TO BEING OPERATIONAL. THE DIGS 
SURFACES ARE PAINTED WITH ALUMINIZED PAINT. ABOVE DATA INCLUDES 

THE DIGS AND ITS SUPPORTING CRADLE. UNIT IS THERMALLY ISOLATED. 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEEO 3. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 3. ANO 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP 

IMU 11 RSD IMU 29.2 RECT 5403. 25410. .90/ 144/ 266/266 1.71 6 6 24.8 243 290 243 290 CONT 

HAMILTON STANDARD (64.4) < 5.8) ( .90) .90 144 < 24/ 24) 1.71 II 11 13.1 -22 63 -22 63 

THE REDUNDANT STRAPDOWN IMU IS IN DEVELOPMENT AT PRESENT ♦ IT IS 
BASED ON 2 DIGS IMU COUPLED TOGETHER. UNIT IS EXPECTED TO 0£ 

THERMALLY ISOLATED AND HAVE INTERNAL HEATERS TO MAINTAIN OPERATING 
TFMPERATURF. ABOVE DATA IS BASED ON DIGS TEMPERATURE RANGE NO 
FUTHER INFORMATION IS AVAILABLE AT PRESENT TIME. SURFACE PROPER- 
TIES ARE BASED ON DIGS WHICH HAS ALUMINIZED PAINT BUT UNIT CAN 8E 
FINISH PER CUSTOMER THERMAL REQUIREMENTS. 
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EQUIPMENT PHYSICAL CHARACTERISTICS ANO CONSTRAINTS CATALOGUE 
GUIOANCE NAVIGATION ANO CONTROL SUBSYSTEM 
EQUIPMENT ITEM INERTIAL MEASUREMENT UNITS 


ref. description WFIGHT PACKAGE SURFACE volume rad. 

NO. MANUFACTURER ANO KG SHAPE AREA CUBIC ALPHA/ 

RFMARkS (LBS) SQUARE CM EMISS 

CM (FT) 

(FT) 


POWER POWER TIME ADIABATIC THERMAL ALLOWABLE SINK 

WATTS DENSITY CONST. RISE RATE MASS TEMP. OEG K/(F> 

MIN/ O/A HOURS DEG K/HR W-HH/K DESIGN QUAL 

MAX W/ M2 MIN DEG F/HR BTU/F MIN MAX MIN MAX 
(W/FT2) MAX MIN MAX 


OP 

MOOE 


IMU 1? SkN-2400 TNU 10,9 RECT 3338. 12435. .90/ 450/ *40/479 .63 51 

SINGER COMPANY (24.0) < 3,6) < .44) .90 160 (125/ 44) .87 92 

THE INU CONTAINS A FAN AND IS AIR COOLED BY FORCED AIR AND CONDUC 

TION. UNIT IS DESIGN FOR AR JFRACT USE BUT CAN HE MOOEFIED FOR 
SPACE ENVIRONMENT. UNIT INCLUDES THE SKC-3000 COMPUTER BUT CAN BE 
FUNCTIONAL WITHOUT COMPUTER, unit REQUIRED 2.5 MINUTES TO WARM-UP 
HOWEVER IT IS A FUNCTION OF AVAILABLE POWER FOR HEATERS ANO TEMP- 
ERATURE THAT SETS THE WARM-UP PERIOD. UNIT IS PAINTED BLACK BUT 
CAN BE FINISH PER CUSTOMER THERMAL REQUIREMENTS. . , . 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 121. AND 210. TO MAINTAIN THE 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 121. AND 210. TO MAINTAIN THE 


18 

33 


MIn 

MIN 


9.2 -0 -0 -0 -0 

4.8 -460 -460 -460 -460 


AND MAX OPERATING TEMP 
AND MAX QUAL TeHP 


IMU 13 KT-70 IMU 26.9 RECT 7381. 39657. .90/ 392/ 531/162 .95 16 S 

SINGER COMPANY (59.4) < 7.9) (1.40) .90 120 ( 49/ 15) 1.16 32 9 

THE KT-70 IMU IS A 4 GIMBAL SYSTEM IT HAS AN ACTIVE COOLING SYSTEM 
OF HEAT TRANSFER THROUGH COLO PLATE. THE BASIC KT-70 IMU WAS 
BUILT FOR SEVERAL AIRCRAFT PROGRAMS INCLUDING THE A70/E » F105 AND 
P3C IN ADDITION UNIT IS USED ON THE SRAM MISSILE AND IS UNOER EVAL 
HAT ION FOP THE SPACE SHUTTLE. UNIT HAS INTERNAL HEATERS THAT WARM 
UP UNIT TO OPERATING TEMPERATURE. UNIT REQUIRE 14 MINUTES FOR 
WARM UP FOR SHUTTLE CONFIGURATION. UNIT IS PAINTED BLACK, 

****** N OTF CONDUCTIVE HEAT LOSSES MUST EXCEED 34. AND 0. TO MAINTAIN THE MIN 

****** NOTE CONDUCTIVE HEAT LOSSES MU5T EXCEED 34. AND 0. TO MAINTAIN THE MIN 


22.8 -0 246 -0 246 

12.0 -460 -16 -460 “16 


AND MAX OPERATING TEMP 
ANO MAX QUAL TEMP 


CONT 


CONT 
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EQUIPMENT physical characteristics and constraints catalogue 

GUIDANCE NAVIGATION ANO CONTROL SUBSYSTEM 

equipment item RATE gyros 


REF, DESCRIPTION HEIGHT 

NO. MANUFACTURER AND KG 

REMARKS (LBS) 


package surface volume Rad. 

SHAPE AREA CUBIC ALPHA/ 
SQUARE CM EMISS 
CM (FT) 

(FT) 


POWER POWER TIME AOIABATIC 
WATTS OENSITY CONST. RISE RATE. 
MIN/ Q/A HOURS DEG K/HR 
MAX W/ M2 MIN DEG F/HR 
(W/FT2) MAX MIN MAX 


thermal allowable sink 
MASS TEMP. DEG K/(F) 
W-HR/K DESIGN QUAL 

BTU/F MIN MAX MIN MAX 


OP 

MODE 


RG J ATM PATE GYROS 5.2 RECT 2839. 9518. .85/ 33/ 116/158 .75 7 10 4.4 -0 294 -0 294 CONT 

MARTIN MARIETTA CO(ll.S) ( 3.1) ( .34) .85 45 ( 10/ 14) .72 14 19 2.3 -460 70 -460 70 

THE aTm RATE GYRO HAS AN INTERNAL PROPORTIONAL HEATER THAT MAIN- 
TAIN THF UNIT AT 67.8 ♦ OR - 1 DEG.C(154 ♦ OR -1 DEG. F>. THE 

unit thermal design is passive with radiation ano conduction to » 

THE SURROUNDING ENVIRONMENT AND MOUNTING STKACTUHE. THF UNIT HAS 
A BLACK ANOUI2ED FINISH BUT CAN BE FINISH PER CUSTOMER THERMAL 
REQUIREMENTS. UNIT IS SPACE QUALIFIED AND PRESENTLY OPERATING ON- 

*«***« NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 4. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 4. AND 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP 
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GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM STAR TRACKERS 


REF. 

DESCRIPTION 

WEIGHT 

PACKAGE 

SURFACE 

VOLUME 

RAD. 

POWER 

POWER 

TIME 

adiabatic 

THERMAL 

ALLOWABLE 

SINK 

OP 

NO. 

MANUFACTURER and 

KG 

SHAPE 

AREA 

CUBIC 

ALPHA/ 

WATTS 

DENSITY 

CONST. 

RISE 

RATE 

MASS 

TEMP 

. OEG 

K/ (F) 

MODE 


remarks 

(LBS) 


SQUARE 

CM 

EMISS 

MIN/ 

Q/A 

HOURS 

DEG 

K/HR 

W-HR/K 

DESIGN 

QUAL 






CM 

(FT) 


MAX 

W / M2 

MIN 

OEG 

F/ HR 

8TU/F 

MIN 

MAX 

MIN MAX 






(FT) 




(W/FT2) 

MAX 

MIN 

MAX 






ST 1 

CT-401 SENSOR 

5,0 

RECT 

2160. 

6253. 

.85/ 

5/ 

23/ 23 

.93 

1 

1 

4.2 

256 

319 

245 330 

INT 


BBHC 

(11. 0) 


( 2.3) 

1 .22) 

.90 

5 

( 2/ 2) 

.93 

2 

2 

2.2 

2 

US 

-17 134 



UNIT HAS NO PREFERRED ORIENTATION BUT REQUIRES ITS BRIGHT OBJECT 
SENSOR TO BE LOCATED NEAR BY TO PROTECT TRACKER FROM BRIGHT LIGHT. 
POWER IS UNDER 3 WATTS FOR REGULATEO ♦♦-10 VOC AND *5 VDC AND 5 
WATTS FOR 28 VOLTS UNREGULATED. 

UNIT IS OPERATIONAL IN IS MINUTES. 


ST 2 STAR TRACKER 3.2 CYLI S06T. 25741. .90/ 3/ 5/ 5 .33 1 1 

HONEYWELL ( 7.0) ( 5.5) ( .91) .90 3(0/0) .33 2 2 

UNIT WILL HAVE A MODULAR COMPONENT OESIGN. AND WILL INCOPORATE A 
PASSIVE THERMAL DESIGN. SURFACE PROPERTIES WILL OEPENO ON CUSTOMER 
THERMAL REOUI REMENTS. 

EXPECTED THERMAL QUALIFICATION TEST IS 1975. 

ALL DATA INDICATED ABOVE IS PRELIMINARY ENGINEERING DATA. 

ST 3 MMOS 6 .8 CYLI 2189. 6950. .90/ 20/ 91/ 91 1.18 3 3 

ITT GILFRLAN (15.0) ( 2.4) < .25) .90 20 ( 8/ 8) 1.18 6 6 

UNIT IS COLD PLATED WITH APPROX. 75 PERCENT OF COOLING ACHIEVED 
THRU MOUNTING FLANGE. UNIT SHOULD BE MOUNTED LOOKING OUT TO SPACE. 

IT HAS SEVERAL MODES OF OPERATION WITH 20 WATTS STEADY STATE POWER 
MAX POWER FOR ALL MOOES AND 13 WATTS MIN POWER FOR ONE MODE. 

UNIT SHOULD BE COUPLED TO A COMPtj TER . UN I T IS IN PROTOTYPE STAGE. 

UNIT HAS NOT BEEN QUAL TESTED. EXPECTED COLD PLATE IS 15.6 TO 
37.8 DEC C (60 TO 100 DEG F) WITH QUAL TEST EXCEEDING VALUES. 

ST 4 5698 STAR TRACKER 1.8 PECT B57. 1646. .90/ 3/ 35/ 35 .86 2 2 

EMR PHOTOELECTRIC < 4.0) ( .9) ( .06) .90 3 ( 3/ 3) .86 3 3 

THE 569R STAR TRACKER DIMENSIONS DO NOT INCLUDE THE OPTICS. THE 
UNIT IS BLACK ANODIZED. REQUIRES APPROX 30 MINUTES TO BE OPERA- 
TIONAL. UN J T HAS NO LIMITATIONS ON MOUNTING LOCATIONS. 

THE 569B USES THE ASCOP S71E-01-14 QUAORANT MULTIPLIER PHOTOTUBE 
WHICH IS 180 GRAMS. (.12 LBS) 3.5 CM O.D A 10.8 CM LENGTH (1.37 IN 
O.D.X 4.25 LENGTH) ANO HAS A STAINLESS STEEL HOUSING. 

UNIT IS SPACE QUALIFIED. COOLING BY CONDUCTION ANO RADIATION. 

ST 5 574 STAR CAMERA 5.3 RECT 1858. 4719. .90/ 4/ 23/ 23 

EMR PHOTOELECTRIC (11.7) ( 2.0) < .17) .90 A < 2/ 2) 

THE 574 STAR CAMERA DIMENSIONS 00 NOT INCLUDE THE OPTICS. THE UNIT 
SURFACE IS IRIDITE 15. UNIT REQUIRE APPROX 30 MINUTES TO BE OPERA- 
TIONAL. UNIT HAS NO LIMITATIONS ON MOUNTING ORIENTATION IN VEHICLE 
UNIT IS DESIGN FOR SPACE ENVIRONMENT AND IS THERMALLY CONtROLED BY 
RADIATION AMO CONDUCTION OF THE HEAT TO THE ENVIRONMENT AND THE 
MOUNTING LOCATIONS. UNIT FINISH IS CUSTOMER DEPENDENT. 


1.25 1 1 

1.25 1 1 


2.7 

1.4 


5.8 

3.1 


1.5 

.8 


4.6 

2.4 


261 

11 


230 

-45 


281 

47 


312 

103 


261 

11 


230 

-45 


281 

47 


312 

103 


255 309 255 309 

1 97 1 97 


273 309 273 309 

32 96 32 96 


INT 


INI 


INT 


INT 
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GUIDANCE NAVIGATION ANO CONTROL SUBSYSTEM 
EQUIPMENT ITEM STAR TRACKERS 


REE. DESCRIPTION 
NO. MANUFACTURER AND 
REMARKS 


WEIGHT PACKAGE SURFACE VOLUME HAD » POWER POWER TIME ADIABATIC THERMAL ALLOWABLE SINK 


OP 


KG 

(LBS ) 


SHAPE 


AREA 

SQUARE 

CM 

(FT) 


CUBIC 

CM 

(FT) 


EMISS 


MIN/ 

MAX 


G/A 
W/ M2 
(W/FT2) 


CONST. 

HOURS 

MIN 

MAX 

RISE 

DEG 

DEG 

MIN 

RATE 

K/HR 

F/HR 

MAX 

MASS 

W-HR/K 

BTU/F 

TEMP. DEG K/(F) 
DESIGN qual 

MIN MAX MIN MAX 

MODE 

1.15 

1 

1 

6.1 

236 

307 

236 

307 

INT 

.1.15 

1 

1 

3.2 

-33 

93 

-33 

93 


.73 

1 

1 

15.3 

238 

302 

247 

302 

INT 

> .72 

2 

3 

8.0 

-30 

84 

-14 

64 



ST 6 0 AO STAR TRACKER 


7.3 


RECT 


BEND I X CORPORATION ( 16.0 > 


9832. 

.35) 


.70/ 

.85 


6 / 
6 ( 


20 / 20 
1 / 1 


2877. 

( 3 . 1 ) 

THE OAO-IV STRAPDOWM STAR TRACKER HAS A. PASSIVE THERMAL CONTROL 
HEAT IS REJECTED BY CONDUCTION TO A RADIATION SHIELO HAVING A PER- 
MISSIBLF TEMPERATURE EXCURSION OF -29 TO 38 OEG.Cl-20 TO 1 0 0 DEG 
F). NO HEATERS ARE REQUIRED WITHIN THIS RANGE. UNIT IS HARO 
MOUNTED TO VEHICLE MOUNTING FLANGE. UNIT REQUIRE CLEAR UNOBSTRACT- 
ED VIEW TO OPERATE PROPERLY 

ST 7 DMA ATM STAR TRKP. 18.1 RECT 11211. 77677. .25/ 18/ 16/ 25 

RENDIX CoRPORATI ON ( AO * 0 ) (12.1) (2.74) .90 28 ( 1/ 2) 

THF OMA ATM STAR TRACKER IS A GIMBALIED UNIT. THE ABOVE DIMENSIONS 
ARE EXTERIOR LIMITS SEE RFF FOR MORE DETAIL DESCRIPTION. UNIT IS 
MARRIED TO ATM STAR TRACKER ELECTRONICS UNIT. UNIT HAS 3 INTERNAL 
HEATERS OF 10 WATTS EACH TWO OF THE HEATERS HAVE SET POINTS OF -23 
.3 TO -15,0 (-9.9 TO 5.0 DEG.F) AND THE THIRD HEATER HAS SET POIN 
OF -15.3 TO -6.7 DEG C (5.5 TO 22.5 DEG.F). UNIT IS THERMALLY ISO 
LATED* PAINTED WHITE* AND HAS A SUPER I NSULA T ION BLANKET COVERING • 


ST 8 KS-199 ST AR TRKR 9.1 RECT 4842. 22164. .20/ 8/ 17/ 38 1.11 1 2 7,8 247 290 226 307 INT 

KOLLSMAN INSTR. (20.0) ( 5.2) < .78) .75 18 ( 1/ 3) 1.07 2 4 4.1 -14 62 -51 93 

THE KS-199 STAR TRACKER WAS BUILT FOR THE MOL PROGRAM. ONE ENGINE- 
ERING MODEL WAS BUILT AND FUNCTIONAL TESTED. THE GIMBAL SENSOR IS 
COUPLED TO AN ELECTRONIC UNIT. THE TRACKER HAS INTERNAL HEATERS 
TOTALING 10 WATTS AND ARE USEO FOR FAST WARM UP WHEN UNIT IS BELOW 
- 1 1 . R DEG CI10 DEG, F>. THE UNIT THERMAL OESIGN IS PASSIVE WITH 
UNIT THERMALLY ISOLATED FROM MOUNTING* ANO COVEREO BY SUPER-INSULA . 

TION BLANKET TO MAINTAIN PROPER OPERATING TEMPERATURE. 
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GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM STAR TRACKER ELECTRONICS 


REE. 

description 

WEIGHT 

PACKAGE 

SURFACE 

VOLUME 

RAO. 

POWER 

POWER 

TIME 

AOIABATIC 

thermal 

allowable sink 

OP 

NO. 

manufacturer and 

KG 

SHAPE 

AREA 

CUBIC 

ALPHA/ 

WATTS 

density 

CONST. 

RISE RATE 

mass 

TEMP. DEG K/(F) 

MOOE 


REMARKS 

(LBS) 


SQUARE 

CM 

EMISS 

MIN/ 

Q/A 

H0UR5 

DEG K/HR 

W-HR/K 

DESIGN GUAL 






CM 

(FT) 


MAX 

W/ M2 

MIN 

DEG F/ HR 

BTU/F 

MIN MAX MIN MAX 






(FT) 




(W/FT2) 

.MAR 

MIN MAX 




STE 1 

atm STE 

J 4.5 

RECT 

5783. 

25375. 

.70/ 

6/ 

11/ 11 

1.03 

0 0 

12.2 

243 327 243 327 

INT 


BEND I X CORPORATIONS. 0} 


< 6.2) 

( . 90) 

• 85 

6 ( 

1/ 1) 

1.03 

1 1 

6.4 

-22 129 -22 129 



THE ATM STAR TRACKER ELFCTRON ICS (STE> UNIT IS MARRIED TO THE ATM 
OM 4 GIM8AL STAR TRACKER THE STE IS PAINTED BLACK AND IS DESIGN 
FOR RADIATION AND CONDUCTION COOLING. THE STE UNIT SUPPLIES THE 
STEADY STATE POWER TO THE DMA THE OMA HEATER POWER IS SUPPLIED 
DIRECTLY OF THE AT M 28 VDC BUS , UNIT IS MOUNTED ON THE ATM RACK 
THERE ARF NO MOUNTING LIMITATIONS OF CABLE LENGTH REQUIREMENTS. 

STE 2 KS-J99 ST 6 R TRKfl 4.5 RECT 2387. 7892. .20/ 14/ 59/ 59 1.05 3 3 3.9 238 279 215 298 1NT 

OLLSMAN INSTR. (10. 0) ( 2.6) ( .28) .75 14 ( 5/ 5) 1.05 7 7 2.0 -30 43 -71 77 

THE KS-l 99 STAR TRACKER WAS BUILT FOR THE MOL PROGRAM, ONE ENGINE- 
ERING MODEL WAS BUILT AND FUNCTIONALY TESTED. THE ELECTRONIC UNIT 
IS COUPLED TO THE STAR TRACKER OPTICS. THE UNIT IS DESIGNED FOR 
SPACE ENVIRONMENT BUT ThE ABOVE TEMPERATURE IS BASED ON THE OPTICS 
UNIT. THE ELECTRONIC UNIT WAS PLACED INSIDE THE MOL. THE UNIT IS 

design with a passive thermal control ok radiation and conduction 

TO THE VEHICLE ENVIRONMENT. 
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guioance navigation and control subsystem 

EQUIPMENT ITEM HORIZON SCANNERS 


REF. DESCRIPTION WEIGHT 

NO. MANUFACTURER AND KG 

QFMARKS (LBS) 


PACKAGE SURFACE VOLUME RAD. 
SHAPE AREA CUBIC ALPHA/ 
SQUARE CM EMIS5 

CM (FT) 

(FT) 


POWER POWER TIME ADIABATIC 
WATTS DENSITY CONST. RISE RATE 
MIN/ Q/A HOURS DEG K/HR 
MAX W/ M2 MIN DEG F/HR 
(W/FT2) MAX MIN MAX 


thermal allowable sink op 

mass TEMP. DEG K/(F> MODE 

W-HR/K DESIGN QUAL 

BTU/F MIN MAX MIN MAX 


HS I HORIZON SENSOR 3.2 CYLI 1930. 6507, .20/ 1/ 6 / 8 9.87 

QUANTIC I NDUSTR I ES ( 7.0) ( 2.1) ( .23) .05 1 ( 0/0) 9.87 

THE 5079 MODEL IS THERMALLY ISOLATED FROM CONDUCTION AND RADIATION 
I” AN NCR-2 MULTILAYERS SUPER INSULATION ALUMINIZED MYLAR 

BLANKET WHICH COVERS ThF TOTAL UNIT WITH THE EXCEPTION OF THE 
OPTICS. UNTT HAS NO CABLE L I MI T AT ION » UNI T SHOULD BE MOUNTED IN THE 
VEHICLE WHERE THERE ARE NO STRUCTURAL INTERFERENCE WITH THE OPTICS 
VIEW. THIS UNIT IS SPACE QUALIFIED AND HAS FLOWN ON SEVERAL SPACE 
VEHICLES. CONTRACT AGENCY IS SA*SO. 

HS ? HORIZON SENSOR 3.4 CYLI 1386. 3936. .35/ 6/ 43/ 43, 1.59 

BARNES ENGH. CO. ( 7.5) ( 1.5) ( .14) .50 6 ( 4/4) 1.59 

FOR TUG TWO HORIZON SENSORS ARE REQUIREO TO ENABLE PITCH AND ROLL 
SENSING Tht 2 SENSORS ARE IOENTICAL AND ARE COUPLED TO A COMMON 
POWER SUPPLY UNIT. CONDUCTION IS THRU BOTTOM FLANGE. 

THE TWO SENSORS ARE REQUIREO TO BE POSITIONED SUCH THAT THEIR SCAN 
CONES INTERSECT AT THE FARTH DISC CENTER WITH A HALF CONES ANGLE 
OF 55 OEGBFES. 

UNIT IS OPERATIONAL IN ? MINUTES FROM POWER ON. 


HS 3 LANS 1.5 RFCT 1084. 2360. .90/ 3/ 28/ 28' 

LASC < 3.3) ( 1.2) ( .08) .90 3 ( 2/ 2) 

UNIT IS CONTAINED IN A SINGLE PACKAGE PER AXIS. FOP TwO AXIS 
SENSING TWO HEADS ARE REQUIRED. 

THE UNIT IS PAINTED BLACK ANODIZED ALUMINUM*BUT CAN BE PAINTED PER 
CUSTOMER THERMAL REQUIREMENTS. 

NO LIMITATIONS ON UNIT MOUNTING LOCATION OR CABLE LENGTH. 


.51 

.51 


HS 4 NOHS 1.8 RECT 1239. 2622. .90/ 3/ 28/ 28 .54 

L MSC ( 4.0) ( 1.3) ( .09) .90 3 < 2/2) .54 

UNIT IS BLACK ANODIZED BUT CAN BF PAINTED PER CUSTOMER THERMAL 
REQUIREMENTS. MAJORITY OF COOLING IS BY RADIATOON WITH VERY LITTLE . 

ThRU CONDUCTION. NO LIMITATIONS ON MOUNTING LOCATION OR CABLE 
LENGTH. 


HS 5 DSHS 4.1 RECT 1989. 5067. ,90/ 14/ 70/ 70 .73 

LMSC < 9.0) ( 2.1) ( .18) .90 14 < 6/ 6) .73 

UNIT IS BLACK ANODIZED RUT CAN BE PAINTED PER CUSTOMER THERMAL 
REQUIREMENTS. UNIT IS DESIGNEO FOP COOLING BY RADIATION AND 
CONDUCTION. 

NO LIMITATIONS ON MOUNTING LOCATIONS OP CABLE LENGTH. 


0 0 2.7 191 318 191 318 

1 1 1.4 -115 112 -115 112 


2 2 2.9 228 322 228 322 

3 3 1.5 -48 120 -48 120 


2 2 1.3 234 332 234 332 

4 4 .7 -38 138 -38 138 


2 2 1.5 234 332 234 332 

44 .8 -38 138 -38 138 


4 4 3.4 216 326 216 326 

7 7 1.8 -70 127 -70 127 


INT 


INT 


INT 


INT 


INT 
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GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM HORIZON SCANNERS 


REF. 

description 

WEIGHT 

PACKAGE 

SURFACE 

VOLUME 

RAO. 

POWER 

POWER 

TIME 

ADIABATIC 

Thermal 

ALLOWABLE 

SINK 

OP 

NO, 

MANUFACTURER AND 

KG 

SHAPE 

AREA 

CUBIC 

ALPHA/ 

WATTS 

DENSITY 

CONST. 

RISE RATE 

MASS 

TEMP. DEG 

K/(F) 

MOOE 


REMARKS 

(LBS) 


SQUARE 

CM 

EMISS 

MIN/ 

Q/A 

HOURS 

DEG K/HR 

W-HR/K 

oesign 

GUAL 






• CM 

(FT) 


MAX 

W/ M2 

MIN 

DEG F/HR 

OTU/F 

MIN MAX 

MIN , MAX 






(FT) 




(W/FT2) 

MAX 

MIN MAX 






HS 5 MOO.IV HORIZON SYS 3.4 RECT 

2 1 76 o 6897. ,90/ 

10/ 

45/ 

45 .56 

3 

3 

2.9 240 

332 

240 

321 

INT 

GUANTIC INDUSTRIES< 7.5) 

( 2.3) ( .24) .90 

10 ( 

4/ 

4) .56 

6 

6 

1.5 -26 

139 

-26 

i ie 



THE MUD TV SENSOR IS COMPOSED OF u TRACKERS AND I ELECTRONIC UNIT 
EACH OF THE TRACKERS IS FINISHED WITH BLACK ANODIZE ALUMINUM. EACH 
TRACKER APPRO* POWER STEADY STATE IS 2.5 WATTS. TOTAL AVERAGE 
POWER CONSUMPTION IS 25 WATTS. ALLOWABLE CABLE LENGTH IS AT LEAST 
6 o 25 METERS (20 FT). THF ABOVE UNIT IS A REDESIGNED AND REPACKAGED 
MOD IV HORIZON SENSOR THAT WAS SPACE FLOwN ON A SAM$0 VEHICLE IN 
1 970. THE NEW MODIFIED MOD IV IS BUILT FOP SAMSO. 
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GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM HORIZON SCANNER ELECTRONICS 


REF. 

description 


WEIGHT 

PACKAGE 

SURFACE 

VOLUME 

RAO. 

POWER 

POWER 

TIME 

ADIABATIC 

thermal 

allowable SINK 

OP 

NO. 

manufacturer 

AND 

KG 

SHAPE 

AREA 

CUBIC 

ALPHA/ 

WATTS 

DENSITY 

CONST. 

RISE 

RATE 

MASS 

TEMP 

. DEG K/<F) 

MODE 


pfmarks 


(LBS) 


SQUARE 

CM 

EMISS 

MIN/ 

Q/A 

HOURS 

DEG 

K/HR 

W-HR/K 

DESIGN QUAL 







CM 

(FT) 


MAX 

W/ M2 

MIN 

DEG 

F/HR 

BTU/F 

MIN 

MAX MIN MAX 







(FT) 




(W/FT2) 

MAX 

MIN 

MAX 





HSE 1 

POWER SUPPLY 

H.S. 

1.3 

«EC 

697, 

1180. 

.35/ 

3/ 

43/ 43 

1.18 

2 

2 

1.1 

228 

322 228 322 

INT 


BARNFS ENGR. 

CO. 

< 2.6) 


{ .8) 

( .04) 

.50 

3 

( 4/ 4) 

1.18 

5 

5 

• 6 

-47 

120 -47 120 



UNIT IS MARRIED TO THE HORIZON SENSOR MODEL 13-159. 

POWFR SUPPLY UNIT WILL REQUIRE MODIFICATION TO BE COUPLED TO 
TWO SENSORS. UNIT INPUT POWER LEVEL IS BASED ON DOUBLING THE 
POWER SUPPLY UNIT ASSOCTATEO WITH ONE HORIZON SENSOR POWER SUPPLY 
THE SINGLE SENSOR POWER SUPPLY HAS A 7.5 WATTS INPUT 5TEADY STATE 
POWER* 

conduction is thru bottom mounting plate. 

HSE 2 mod IV HORIZON CEU 15.9 RF.CT 4539. 1*80*. .20/ 5/ 11/ 11 20.08 0 0 13.3 139 310 139 

QUANT I C INDUSTRIES (15. 0) ( 4.9) ( .66) .05 5 t 1/ 1)20.08 0 0 7.0 -208 99 -208 

THF CEU HAS A PASSIVE THERMAL CONTROL OESIGN IT USES A MULTI-LAYER 
ALUMINIZFO MYLAR INSULATION BLANKET. ThE CEU IS COUPLED TO THE 4 
TRACKERS OF THE MOD IV HORIZON SENSOR. UNIT TOTAL AVERAGE POWER 
CONSUMPTION IS 25 WATTS OF WHICH 10 WATTS IS DISSIPATED IN THE 
TRACKERS. CARLE LENGTH IS AT LEAST 6.25 METERS (20 FT). 


295 INT 

72 
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GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM SUN SENSOR 


REF a 

DESCRIPTION 

WEIGHT 

package 

SURFACE 

VOLUME 

RAD e 

POWER 

POWER 

TIME 

ADIABATIC 

thermal 

ALLOWABLE 

SINK 

OP 

NO. 

MANUFACTURER and 

KG 

SHAPE 

AREA 

CUBIC 

ALPHA/ 

WATTS 

DENSITY 

CONST. 

RISE RATE 

mass 

TEMP. DEG 

K/<F) 

MODE 


remarks 

(LBS) 


SQUARE 

CM 

EMISS 

MIN/ 

Q/A 

HOURS 

DEG K/MR 

W-HR/K 

DESIGN 

9UAL 






CM 

<FTI 


HA A 

W/ M2 

WIN 

DEG F/HR 

8TU/F 

MIN MAX 

MIN MAX 






(FT) 




(W/FT2) 

MAX 

MIN MAX 






SS 1 REFRACTDSYN SUN .0 RECT 

8. 2 o .90/ 

0/ 

0/ 

0 1.78 

0 

0 

.0 253 358 

253 358 

INT 

H H CONTROLS CO. ( .1) 

( .0) ( .00) .90 

0 ( 

0/ 

01 1.78 

0 

0 

.0 -3 185 

-3 185 



UNIT IS APPROX IMATFL Y 1 GRAM IN WEIGHT HAS NO POWER INPUT AND NO 
MOOTING LIMITATIONS,, UNIT HAS FlOwN ON’aGENA B. 

UNIT IS COVERED BY A BLACK F.POSY HYSO TYPE U1C. 

NO LIMITATION ON CONNECTING CABLE LENGTH. 

SS 2 FINE SUN SENSOR AS .1 RECT 172. 146. ,90/ 0/ 0/ 0 .35 0 0 .2 253 358 243 368 INT 

RBRS ( .4) ( .2) ( .01) .90 0 ( 0/ 01 .35 00 .1-3 lfl5 -22 202 

. HE UN 1 7 WFIGHT IS APPROX 170 GRAMS. 

0 LIMITATION ON MOOTING LOCATION. 

NDIVTDUal SENSORS ARE CHROMICOATED ALUM I NUH . SENSOR BLOCK IS ALUM- 
NUM WITH ANODISED MOUNTING PAOS.RET A INEHS ARE ALUMINUM BLACK ANO- 
I/ED. 

SS 3 DIGITAL SUN SENSOR .1 RECT 129. 94. .86/ 0/ 0/ 0 .47 0 o ,1 253 318 253 318 INT 

ADCOLF CORPORATION .3) ( .1) ( .00) .86 0 < 0/ 0) .47 0 0 .1 -3 H3 -3 113 

THE 15564 SUN SFNSOR IS A DIGITAL SUN SENSOR WITH SENSOR AND ELECT 

RONICS in 1 UNIT. THE UNIT DISSIPATE HEAT BY CONDUCTION TO THE 
MOUNTINGS FLANGE. THE UNIT IS PAINTED WITH BLACK EPOXY POINT, BUT 
CAN BE FINTSH PFR CUSTOMER THERMAL REQUIREMENTS. UNIT HAS A 0.048 
WATTS DISSIPATED POWER. THE 15564 SUN SENSOR HAS BEEN SPACE QUALl 
FIE.D AND FLOWN ON THF ESRO IV EUROPEAN SATELLITE. 

SS 4 DIGITAL SUNSENSOR .4 RECT 367. 470. .34/ 0/ 0/ 0 3.85 00 .3 253 333 243 343 INT 

ADCOLF CORPORA T I ON ( .9) < .4) ( .02) .10 0 ( 0/ 0) 3.85 0 0 .2 -3 HO -22 157 

THE 16765 SUN SENSOR IS A OIGITAL SUN SENSOR WITH THE SENSOR AND 

ELECTRONICS IN 1 UNIT. THE UNIT DISSIPATE HEAT 0Y CONDUCTION TO 
THE MOUNTINGS. THE UNIT SURFACE IS IRIDITE ALUMINUM, BUT CAN BE 
FINISH PFR CUSTOMER THERMAL REQUIREMENTS. UNIT HAS A 0.028 WATTS 
DISSIPATED POWER. THE 16765 SUN SENSOR HAS BEEN SPACE FLOWN ON 
0$ OF THE NAVY RESEARCH LABORATORY SATELLITES. 
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GUIDANCE NAVIGATION AND CONTROL SU8SYSTEM 
EQUIPMENT ITEM LASER RADARS 


REF, 

NO. 


inscription 
manufactupfr and 

REMARK': 

WEIGHT 

KG 

(LBS) 

PACKAGE 

SHAPE 

SURFACE 

AREA 

SQUARE 

CM 

(FT) 

VOLUME 

CUBIC 

CM 

(FT) 

RAO. 

ALPHA/ 

EHISS 

POWER 

WATTS 

MIN/ 

MAX 

POWER 

DENSITY 

Q/A 

r/ M 2 

IW/FT2) 

TIME 

CONST. 

HOURS 

MIN 

MAX 

ADIABATIC 
RISE- RATE 
DEG K/HR 
DEG F/HR 
MIN MAX 

thermal allowable sink 

MASS TEMP. DEG K/(F) 

W-HR/K DESIGN QUAL 

BTU/F MIN MAX MIN MAX 

OP 

MODE 

LR 

1 

SCAN LASAR RADAR 

27.2 

RECT 

7897. 

42475. 

.90/ 

30/ 

37/ 37 

1.36. 

l 

1 

22,9 

285 

317 

285 

317 

INT 



ITT GILFILLAN 

(60.0) 


( 8.5) 

(1.50) 

.90 

30 ( 

3/ 3) 

1.36 

2 

2 

12.1 

54 

111 

54 

111 




UNIT IS TN ENGINEERING STAGE AND 

IS NOT 

completed. 














UNIT IS MaRRIED 

TO AN ELECTRONICS PACKAGE WHICH 

IS 9 

BY 12 BY 12 












INQHS WEIGHT 15 

LBS AND 

POwEP level of 

20 WATTS 

0 














DATA ABOVE IS PRELIMINARY INFORMATION. 
















NO COOLING REQUIRED UNIT 

IS COLO 

PLATED 

• 















SYSTFM TOTAL POWER IS 50 

WATTS. 

SURFACE PROPERTIES WILL DEPEND ON 












CUSTOMER thermal 

REQUIREMENTS. 















LR 

2 

SCAN LASAR RADAR 

31 .8 

RECT 

8361. 

47195. 

.90/ 

70/ 

83/ 83 

1.43 

2 

2 

26.7 

275 

310 

275 

310 

INT 



ITT GILFILLAN 

(70.0) 


( 9.0) 

(1.67) 

.90 

70 < 

7/ 7) 

1.43 

4 

4 

14,1 

35 

98 

35 

98 




UNIT IS IN CONCEPTUAL DESIGN STAGE AND 

ABOVE DATA ARE 

PRELIM 

— 












INARY INPQPMATION. UNIT 

IS COUPLED TO 

AN ELECTRONICS 

UNIT WHICH 












IS ALSO TN DESIGN STAGE. 

THIS UNIT IS 

expected 

TO HE 

THERMOELECT- 












RICLY COOLED. 

















LP 

3 

SCAN LASER RADAR 

45-4 

RECT 

11148. 

70792. 

.90/ 

600/ 

538/538 

1.14 

16 

16 

38.2 

-0 

140 

-0 

140 

INT 



ITT GILFILLAN 

<«0.0> 


(12.0) 

(2.50) 

.90 

600 ( 

50/ 50) 

1.14 

29 

29 

20.2 

-460 

-206 

-460 

-206 



UNIT IS A ORE-DFSIGN STAGE AND ALL AHOVE DATA IS PRELIMINARY INFO. 

THIS UNIT IS DESIGNED TO HAVE AN ACTIVE COOLING SYSTEM. UNIT IS 
COUPLED TO AN ELECTRONICS UNIT WHICH IS ALSO IN DESIGN STAGE. 

NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 178, AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** MOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 17fl. AND 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP 
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GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM LASER RADAR ELECTRONICS 


REF, DESCRIPTION WEIGHT PACKAGE SURFACE VOLUME RAD* POWER POWER TIME ADIABATIC THERMAL ALLOWABLE SINK OP 


NO 9 

MANUFACTURER and 
REMARKS 

KG 

(LBS) 

SHAPE 

AREA 

SQUARE 

CM 

(FT) 

CUBIC ALPHA/ 
CM EMISS 

(FT) 

WATTS DENSITY 
MIN/ Q/A 
MAX W/ M2 

(W/FT2) 

CONST. 

HOURS 

MIN 

MAX 

RISE 

DEG 

DEG 

MIN 

Rate 

k/hr 

f/hr 

MAX 

MASS 

W-HR/K 

8TU/F 

TEMP. OEG K/IF) 
DESIGN QUAL 

MIN MAX MIN MAX 

MODE 

LRE 

1 FLEC. LASER RADAR 

6,8 

RECT 

4645. 

21238. .90/ 

20/ 43/ 43 

.57 

3 

3 

5.7 

264 

316 

284 

316 

INT 


ITT GILFILLAN 

< 1 5- 0 ) 


( 5.0) 

( .75) .90 

20 < 4/ 4 ) 

.57 

6 

6 

3.0 

52 

110 

52 

no 



UNIT MARRIED TO 

THE SCANNING LASER RADAR TRANSMITTER- 

RECEIVER. 











UNIT IS IN UEVEtOPFMENT 

AND ABOVE DATA 

IS PRELINIMARY 

INFORMATION 











UNIT IS E < PEC TED 

To BE PASSIVE 

THERMAL 

CONTROL WITH NO ACTIVE COOL 











ING REQUIRED. 















LRE 

? ELEC LASER RADAR 

R • 1 

RECT 

557*. 

28317. .90/ 

30/ 53/ 53 

.63 

4 

4 

7.7 

2B2 

315 

282 

315 

I NT 


ITT GILFILLAN 

(?0.0) 


( 6.0) 

(1.00) .90 

30 ( 5/ 5) 

.63 

7 

7 

4.0 

48 

107 

48 

107 



UNIT IS IN DESIGN STAGE 

AND ALL 

ABOVE DATA IS PRELIMINARY INFOR- 











MATTON. unit IS 

COUPLFO 

TO A TRANSMTTTErt/ RECEIVER UNIT OF THE 











SCANNING LASER RADAR. 















UNIT rS DESIGNED 

TO RAVE 

A THERMOELECTRIC COOLING SYSTEM. 










LPE 

3 ELEC LASER RADAR 

31. 8 

RECT 

9290. 

56634. .90/ 

150/' 1 61 / 1 6 1 

1.21 

5 

5 

26.5 

255 

296 

255 

296 

INT 


ITT GILFILLAN 

(70.0) 


(10.0) 

(2.00) .90 

150 ( 15/ 15) 

1.21 

10 

10 

14.0 

-0 

74 

-0 

74 



THIS UNIT IS MARRIFD TO THE TRANSMITTER/ RECEIVER OF THE HIGH POWER 
SCANNING LASER RAOAR. THIS UNIT IS IN DESIGN STAGE. AND ALL ABOVE 
DATA IS PRELIMINARY INFORMATION. 

UNIT IS QFSIGNED WITH AN ACTIVE COOLING SYSTEM. 
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GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM TELEVISION 


PFFo DESCRIPTION WEIGHT PACKAGE SURFACE VOLUME ■ RAD* POWER POWER TIME ADIABATIC THERMAL ALLOWABLE SINK OP 

NO. MANUFACTURER AND <G SHAPE AREA CUBIC ALPHA/ WATTS DENSITY CONST. RISE RATE MASS TEMP. DEG K/(F> MODE 

REMARKS TLBS) SQUARF CM FMISS MIN/ O/A HOURS OEG K/HR W-HR/K DESIGN QUAL 

CM (FT) MAX W/ M2 MIN DEG F/HR BTU/F MIN MAX MIN MAX 

(FT) (W/FT2) MAX MIN MAX 


TV 1 COLOR TELEVISION 5.7 RECT 1981. 5416. .20/ 28/ 141/141 .99 6 6 4.8 186 317 -0 317 INT 

WEST I NGHOUSF (12.5) < 2.1) < .19) .86 28 ( 13/ 13) .99 11 ll 2.5 -123 1 12 -460 112 

THE SKYLAR COLOR T.V. CAMERA WAS DESIGN WITH A PASSIVE THERMAL 
CONTROL OF RADIATION FROM THE SURFACES. THE UNIT IS PAINTED WITH 
A WHITE CAT-A-LAC PAINT. BUT CAN BE FINISH PER CUSTOMER THERMAL 
REQUIREMENTS. CAMERA IS DESIGN FOR SPACE ENVIRONMENT AND WAS TO 
BE USED AS THE T.V. CAMERA FOR THE T-027 EXPIREMENT ONBOARD SKYLAB. 

DIMENSIONS OF CAMERA DOFS NOT INCLUDE LENS WHICH IS 16.5 CM (6.5 
IN) LONG NOR THE HANDLE WHICH IS 1 4 CM (5.5 IN) LONG. 

NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 6. AND 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP 

TV ? LUNAR T.V. SYSTEM 5.8 RECT 2774. 7669. .25/ 14/ 53/ 53 8.7B 3 3 4.9 -0 -0 -0 -0 INT 

RCA (12.8) ( 3.0) ( .27) .05 14 ( 4/ 4) 8.78 5 5 2.6 -460 -460 -460 -460 

THERMAL CONTROL OF THE CTV IS ACHIEVED BY THE INTERACTION OF A SEC 
OND-SURFACF MIRROR ON The TOP OF THE CAMERA WITH THE LUNAR SURFACE 
AND WITH DEEP 5PACF. THE CTV RFJECTS HEAT THROUGH RADIATION AND 
RECEIVES HF AT BY INTERNAL HEAT DISSIPATION* SOLAR RADIATION INCI- 
DENT TO THE MIRROR RADIATOR* AND LUNAR SURFACE RADIATION WHEN THE 
RADIATOR IS TILTED TOWARD THE LUNAR SURFACE. A THERMAL INSULATION 
BLANKET COVERS THE REMAINING SURFACES OF THE CAMERA. 

*««*** NOTE CONDUCTIVE HEAT LOSSES MUST. EXCEEO 11. AND 6. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** NOTE CONDUCTIVE HEAT L05SES MUST EXCEED 12. AND 6. TO MAINTAIN THE MIN AND MAX QUAL TEMP 
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GUIDANCE NAVIGATION AND CONTROL SUBSYSTEM 
EQUIPMENT ITEM ACS ELECTRONICS 


REF. 

NQo 

description 

MANUFACTURER ANO 
REMARKS 

weight 

KG 

( LBS ) 

PACKAGE 

SHAPE 

SURFACE 

AREA 

SQUARE 

CM 

(FT) 

VOLUME 

CUBIC 

CM 

(FT) 

RAD. 

ALPHA/ 

EMISS 

POWER 

WATTS 

MIN/ 

MAX 

POWER 
DENSITY 
Q/A 
W/ M2 
( W/FT2) 

TIME 

CONST. 

HOURS 

MIN 

MAX 

ADIABATIC 
RISE RATE 
OEG K/HR 
DEG F/ HR 
WIN MAX 

thermal allowable sink 
MASS TEMP. DEG K/ (Ft 

ta-HR/K DESIGN QUAL 

BTU/F MIN MAX MIN MAX 

OP 

MOQE 

ACSE 1 

VALVE DRIVE AMP. 

martin marietta 

5. A 

COU2.0) 

RECT 

271(1. 

< 2.9) 

9395. 
< .33) 

.90/ 
o 90 

38/ 

38 

1 A 0/ 1 40 
l 13/ 13) 

.59 

.59 

8 8 
15 15 

4,7 137 351 137 351 

2.5 -211 173 -211 173 

CONT 


THE VALVE DRIVE AMPLIFIER ELECTRONIC COMPONENT IS DESIGN FOR THE 
VIKING LANDER CAPSULE. UNIT IS DESIGN TO WITHSTAND SPACE ENVIRON- 
MENT ANn THE MARTIAN ATMOSPHERE. UNIT HAS A PASSIVE THERMAL DE- 
SIGN OF RADIATION TO SPACE AND CONDUCTION TO MOUNTINGS. UNIT IS 
FINISH PER CUSTOMER REQUIREMENTS. UNIT IS OESIGN TO BE ABLE TO 
RE EXPOSED TO 1?5 OEG.C. <257 DEG . F ) STERILIZATION TEMPFRaTURF* 
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DATA MANAGEMENT SUBSYSTEM 
EQUIPMENT ITEM COMPUTERS 


REF. DESCRIPTION 
NO. MANUFACTURER AND 

remarks 

WEIGHT 

KG 

(LBS) 

PACKAGE 

SHAPE 

SURFACE 

AREA 

SQUARE 

CM 

(FT) 

VOLUME 

CUBIC 

CM 

(FT) 

RAO. 

ALPHA/ 

EMISS 

POWER 

WATTS 

MIN/ 

MAX 

POWER 
DENSITY 
Q/A 
W/ M2 
(W/FT2) 

TIME 

CONST. 

HOURS 

MIN 

MAX 

ADIABATIC 
RISE RATE 
DEG K/HR 
DEG F/HR 
MIN MAX 

Thermal 

MASS 

W-HR/K 

8TU/F 

allowable 

TEMP. OEG 
DESIGN 
MIN MAX 

SINK 

K/(F) 

QUAL 

MIN MAX 

OP 

MODE 

COMP 1 MAGIC 352 

36.1 

RECT 

8310. 

47195. 

.90/ 

208/ 

250/250 

1.42 

7 

7 

30.5 

248 

285 

234 306 

CONT 

DELCO ELECTRONICS 

(79.5) 


( 8.9) 

(1.67) 

.90 

208 

( 23/ 23) 

1.42 

12 

12 

16.1 

-12 

53 

-38 91 


MARRIED TO CAROUSEL 5B 

I MU 














qualified FOR A 9 

HOUR 

MISSION 














function tn less 

THAN ONE MINUTE 

AFTER 

POwER-ON 











COMP 2 MAGIC 352 DIGS 

22.7 

RECT 

5716. 

26714. 

.90/ 

175/ 

306/342 

1.17 

9 

10 

19.2 

-0 

297 

-0 297 

CONT 

DELCO ELECTRONICS 

(50.0) 


( 6.2) 

( .94) 

.90 

196 

( 28/ 31) 

1.14 

17 

19 

10.1 - 

460 

76 - 

460 76 



BOX DESIGN INCLUDES EXTERNAL CASE AIR HEAT EXCHANGER 
THFRMAL MASS AND RADIATION IN FLIGHT 
90 MINUTE MISSION LIFETIME 

****** NOT* 7 CONDUCTIVE HEAT LOSSES MUST EXCEED 76. ANO 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEEO 76. AND 0. TO MAINTAIN THE MIN AND MAX QUAL T£MP 

COMP 3 469 COMPUTER 4.5 RECT 1138. 2428. .90/ 20/ 175/175 ' 1.29 5 5 3.8 161 313 

CONTROL DATA CORP.dO.O) ( 1.?) ( .09) .90 20 ( 16/ 16) 1.29 9 9 2.0 -169 104 

THE. 469 COMPUTER IS DESIGNED WITH A COLD PLATE. THE PLATE IS 12.7 

X 11.9 x 2.1 CENTIMETERS (5. X 4.7 X .82 IN > ANO COUPLES AS A 

MOUNTING PLATE ANO FLANGE. SURFACE FINISH PER CUSTOMER REQUIRE- 
MENTS- CABLE LENGTH IS LIMITED TO 1.8 METEPS < 6 FT). 

MICRO-SECOND TIME DELAY FROM POWER ON. 

UNIT IS SPACE QUALIFIED. 

BASEPLATE MUST CONDUCT 12 TO 16 WATTS TO MOUNTING FRAMEWORK. 

COMP 4 469 DOUBLE DENSITY 2.7 RECT 748. 1388. .90/ 16/ 213/213 1.15 7 7 2.3 -0 307 -0 307 CONT 

CONTROL DATA CORP.I 6.0) ( ,8) < .05) .90 16 ( 19/ 19) 1.15 13 13 1.2 -460 93 -460 93 

THE 469 COMPUTER IS DESIGNED WITH A COLDPLATE ANO MUST CONDUCT 12 
TO 15 WATTS TO MOUNTING FRAMEWORK. THE PLATE IS 12.7 X 11.9 X 2.1 
CENTIMETERS <5. X 4.7 X .8? IN). SURFACE FINISH PER CUSTOMER 
REQUIREMENTS. CABLE LENGTH IS LIMITED TO 1.6 METERS < 6 FT). 

MICRO-SECOND TIME DELAY FROM POWER ON. THE UNIT IS SPACE QUALIF- 
IED. 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED * AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEEO * AND 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP 

COMP 5 LS-52 COMPUTER 15.0 RECT 3959. 16440. .90/ 205/ 517/517 1.00 17 17 12.7 -0 250 -0 250 CONT 

LEAR SIEGLER INC (33.0) ( 4.3) ( .58) .90 205 ( 48/ 48) 1.00 30 30 6.7 -460 -9 -460 -9 

PRESENTLY DESIGNED FOR FORCED AIR COOLING AND CAN BE MODIFIED FOR 
COLD PLATE. SURFACE PROPERTIES PER CUSTOMER REQUIREMENT. CABLE 
LFNGTHS U» TO 15 METERS {50 FT) DEPENDING ON COMPONENTS. 

OPERATION WITHIN A FEW SECONDS OF POWER ON. 

****** NOTF CONDUCTIVE HEAT LOSSES MUST EXCEEO 158. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** NOTF CONOUCTIVE HEAT LOSSES MUST EXCEED 156. AND 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP 


161 313 CONT 

-169 104 
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nfiT A MANAGEMENT SUBSYSTEM 
EQUIPMENT ITEM COMPUTERS 


PFF . DESCRIPTION 

WEIGHT 

PACKAGE 

SURFACE 

VOLUME 

RAD. 

POWER 

POWER 

TIME 

ADIABATIC 

thermal 

allowable sink 

OP 

no, manufacturer and 

KG 

SHAPE 

AREA 

CUBIC 

ALPHA/ 

WATTS 

density 

CONST. 

RISE 

RATE 

MASS 

TEMP 

. DEG K/<F) 

MODE 

REMARKS 

( L R S > 


SQUARE 

CM 

EMISS 

MIN/ 

Q/A 

HOURS 

DEG 

K/HR 

W-HR/K 

DESIGN QUAL 





CM 

(FT) 


MAX 

W/ M2 

MIN 

DEG 

F/HR 

8TU/F 

MIN 

MAX MIN MAX 





(FT) 




(W/FT2) 

MAX 

MIN 

MAX 





COMP 6 BR-1018M COMPUTER 

5.9 

RECT 

1858. 

4719. 

.90/ 

27/ 

145/239 

'■ .94 

5 

9 

5.0 

-0 

341 -0 : 341 

CONT 

BUNKER RAMO 

(13.0) 


( 2.0) 

( .17) 

.90 

44 

( 13/ 22 > 

.90 

10 

17 

2.6 - 

460 

155 -460 155 



UNIT COMPONENTS ARE HEAT SUNK TO BASE PLATE. COOLING IS BY CON- 
DUCTION. CABLE MAX LENGTH 1.52 METER <5 FT). UNIT IS DESIGN FOR 
A IRCRAFT*' RUT CAN RE MODIFIED FOR SPACE APPLICATIONS. ABOVE UNIT 
IS SIZED FOR 16K WORD MEMORY ANO POWER SUPPLY. A 32K wORO MEMORY 
UNIT w I li HAVE A SFPERATP MEMORY PACKAGE OF 19'. 3 X15.3 X1Q.2 CM 
(6. 0X6. 0X4.0 IN). UNIT SURFACES ARE BLACK ANODIZED* CAN BE 
FINISHED PER CUSTOMER THERMAL requirements. 

****** mote CONDUCTIVE HEAT LOSSES MUST EXCEED 23. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** fyj(j T F CONDUCTIVE HEAT LOSSES MUST EXCEED 23* AND 0. TO MAINTAIN THE MIN AND MAX DUAL TEMP 

COMP 7 CP-16A COMPUTER 11.3 RECT 3321. 12554. .90/ 242/ 728/728 .82 26 26 9.5 -0 -0 -0 -0 CONT 

GENERAL FLFCTPIC (?4.9> ( 3.6) ( .44) .90 242 ( 67/ 67) .82 48 48 5.0 -460 -460 -460 -460 

THE CP-16 IS AN AIRCRAFT COMPUTER IT CAN BE MODIFIED FOR SPACE 
VEHICLE USE. IT IS FORCED AIR COOLED AND CAN BE CONVERTED TO CQN- 
v DUCTIUN AND RADI ATIOM. SURFACE PROPERTIES APE PFR CUSTOMER THERMAL 
REQUIREMENTS* UNIT IS PAINTED WITH GRAY EPOXY PAINT AT PRESENT USE 
UNIT AT STAND BY MODE wyLL USE APPROX. 200 WATTS. MAXIMUM CABLE 
LENGTH is 15 METERS (50 FEET). UNIT DOES NOT REQUIRE ANY SPECIAL 
ORIENTATION IN VEHICLE. 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 203. AND 3. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** N nTP CONDUCTIVE HEAT LOSSES MUST EXCEED 203. AND 3. TO MAINTAIN THE MIn AND MAX QUAL TEMP 

COMP 8 CP-24 A COMPUTER 17.2 RECT 4461 . 20106. .90/ 94/ 21 1/211 1*17 6 6 14.5 -0 320 -U 333 CONT 

GENERAL ELECTRIC (38.0) . ( 4.8) < .71) .90 94 ( 19/ 19) 1.17 12 12 7.7 -460 1 1 7 -460 139 

THE CP-24A IS DESIGN TO MEET THE REQUIREMENTS OF SPACE MISSIONS. 

THE UNIT THERMAL CONTROL IS BY CONDUCTION TO COLD PLATE MOUNTING. 

UNIT IS PAINTED »LACK BUT CAN BE FINISHED PER CUSTOMER THERMAL RE- 
QUIREMENTS. IN STAND BY MODE UNIT DISSIPATE 75 WATTS. MAXIMUM 
CABLE LENGTH IS 15 METERS <50 FEET). UNIT HAS NO SPECIAL MOUNTING 
REQUIREMENTS TO THE VEHICLE. OPERATIONAL WITHIN 300 NANOSECONDS. 

****** mate CONDUCTIVE HEAT LOSSES MUST EXCEED ?7. AND 0. TO MAINTAIN THE M IN AND MAX OPERATING TEMP 

****** mote conductive heat losses must exceed 42 . and 0 . to maintain the min and max qual temp 

COMP 9 CP-32A COMPUTER IP. 9 PFCT 5101. 22642. .90/ 365/ 715/715 .89 24 24 15.9 -0 90 -0 90 COnT 

GENERAL ELECTRIC (41.7) ( 5.5) ( .80) ,90 365 ( 66/ 66) .89 43 43 8.4 -460 -297 -460 -297 

THF CP- 3? IS DESIGNED FOR AIRCRAFT USE IT Can PE MODIFIED FOR 
SPACECRAFT USE. IT HAS A FORCED AIR COOLING SYSTEM AND CAN BE CON 
VF'RTFO'Tn CONDUCTION COOLING. UNIT IS PAINTED WITH A GRAY EPOXY 
PA(NT AT PRESENT USAGE BUT IS APPLICATION DEPENDENT. IN STAND BY 
MODE UNIT DISSIPATE 293 WATTS. MAXIMUM CABLE LENGTH IS 15 METERS 
(50 FEE T). NO SPEC T A! ORIFTaTION IS RF QU I RED FOR UNIT TO 9E MOUNT 
FO IN VFHTCLE. 

****** ncjtf CONDUCTIVE HEAT LOSSES MUST EXCEED 305. AND 0. TO MAINTAIN THE MIN ANO MAX OPERATING TEMP 

****** n oTE CONDUCTIVE HEAT LOSSES MUST EXCEED 305. ANO 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP 
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equipment PHYSICAL CHARACTERISTICS AND constraints catalogue 

DATA MANAGEMENT SUBSYSTEM 
EQUIPMENT ITEM COMPUTERS 


REE. DESCRIPTION 
NO. MANUFACTURE^ and 

remarks 


•/FIGHT PACKAGE SUPFACE 
KG SHAPE AREA 

(LHS) SQUARE 

CM 
(FT ) 


VOLUME Kao. POWER 
CUBIC ALPHA/ i# ATTS 
CM F.MTSS MIN/ 
(FT) MAX 


POWER TIME ADIABATIC 
DENSITY CONST. RISE RATE 
O/A HOURS OEG K/HR 
W/ M2 MIN DEG F/HR 
(W/ET?) MAX MIN MAX 


thermal allowable sink 

MASS TEMP. OEG K/(F) 
W-HR/K DESIGN QUAL 

8TU/F MIN max MIN MAX 


OP 

MODE 


COMP JO SCP-234 COMPUTER. 5.3 RECT 2*07. 7731 . .90/ 3/ 14/ 14 .83 0 0 4.5 259 331 259 331 

PC A (11.7) ! 2. ft) < .27 ) . 90 3 { 1/ 1). .83 1 1 2.4 6 136 6 136 

THE STANDARD CONTROL PROCESSOR IS A COMPUTER DESIGN FOP SPASE 
USAGE * IT IS DEVFLOPED FOP A OOP PROGRAM THAT IS CLASSIFIED. UNIT 
WILL BE LAUNCH in THF FUTURE. IT IS DESIGN FOR A PASSIVE COOLING 
RY RADIATION. UNIT IS PAINTED WITH BLACK PAINT. CABLE LENGTH DE- 
PEND ON UNIT SPEED AND CABLE CAPACITANCE. UNIT STEADY STATE POWER 
IS INDEPENDENT OF MEMORY SIZF. UNIT POwEw DOES NOT INCLUDE POWER 
CONVERTER FROM 2B VDC TO +10 VOC » -10 VDC. 


COMP 11 RAC-261 COMPUTER 13.6 RECT 3103. 9250. .90/ 200/ 644/644 1.0B 10 10 

RAYTHEON COMPANY. (30.0) ( 3.3) ( .33) .90 200 { 59/ 59) 1.08 33 33 

THF RAC-261 IFCm CMPUTEP IS DESIGN FOR AN AIRCRAFT USE IT HAS A 
PASSIVE THERMAL CONTROL OF CONDUCTION THRU SIDE WALLS OF UNIT. 

SURFACE IS IRIDITED BUT CAN BE FINISH PER CUSTOMER THERMAL REQUIR- 
EMENTS. UNIT CAN BF. MODIFIED FOR SPACE USE WITHOUT CHANGING ITS 
BASIC MODE. 

****** NOT F CONDUCTIVE HEAT LOSSES MUST EXCEED 163. AND 0. TO MAINTAIN THE MIN 

»*»«** NOTE CONDUCTIVE heat IOSSFS MUST EXCEED 163. AND 0. TO MAINTAIN THE MIN 


11.4 -0 195 -0 195 

6.0 -460 -lOB -460 -100 


AND MAX OPERATING TEMP 
AND MAX QUAL TEMP 


COMP 12 AP-101 COMPUTER ?6.1 RECT 7385. 35220. .90/ 340/ 460/460 .98 15 15 22.5 -0 26b -0 266 

I RM (51.5) ( 7.9) (1.24) .90 340 ( 42/ 42) .98 20 28 11.9 -460 20 -460 20 

THE AP-101 COMPUTER IS DESIGN FOR ACTIVE COOLING BY MEANS OF FORCE 
AIR CIRCULATION. UNIT CAN BE MODIFIED TO PASSIVE THERMAL CONTROL. 

UNIT POwF.P CAN BE REDUCED TO 2rtO WATTS STEADY STATE BY REDUCING 
DUTY CYCLE TO 200 KOP/S FPOM 500 KOP/S. UNIT CABLE LENGTH IS 
DEPENDENT ON DESIGN CONSIDERATIONS. SURFACE PROPERTIES ARE GOLD 
mylar but can be finished per customer thermal requirements. 

****** NOTE CONDUCTIVE heat LOSSES MUST EXCEED 253. AND 0. TO MAINTAIN THE MIN AND MAX OPEhATINg TEMP 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 253. AND 0. TO MAINTAIN THE MIN AND MAX QUAL TfMP 

COMP 13 ADVANCE TECH COMP 9.1 RECT 2087. 6038. .90/ 80/ 383/383 1.25 10 10 7.9 -0 204 -0 204 

I PM (20.0) ( 2.2) ( .21) .90 80 ( 35/ 35) 1.25 19 19 4.2 -460 52 -460 52 

THF ABOVE DATA IS FOR A PROJECTED ADVANCED TECHNOLOGY COMPUTER IN 
TH- 1977 TIME PERIOD. THE COMPUTER IS ASSUMED TO BE A 64K WORDS 
MEMORY* AND USING A CMOS LSI / MONOLITHIC NONVOLATILITY MEMORY. 

PHYSICAL PARAMETERS ARE BASED ON EXPECTED TECHNOLOGY OF 1977. 

DIMENSION IS BASED ON UNIT VOLUME OF 5950 CCr ! 363 CUBIC INCHES) 

UNIT IS ASSUMED TO BE DESIGN TO MEET MIL-E-5400 CLASS 2» AND HAVE 
A OASSIVF THERMAL CONTROL IN THE FORM OF RADIATION AND CONDUCTION 

****** n qte CONDUCTIVE HEAT LOSSES MUST EXCEED 55. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** N OTF CONDUCTIVE HEAT LOSSES MUST EXCEEO 56. AND 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP 


CONT 


CONT 


CONT 


CONT 
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DATA MANAGEMENT SUBSYSTEM 
EQUIPMENT ITEM COMPUTERS 


RFF. DESCRIPTION 
NO. MANUFACTURER AND 
REMARKS 

WEIGHT 

KG 

(LBS) 

PACKAGE 

SHAPE 

SURFACE 

AREA 

SQUARE 

CM 

(FT) 

VOLUME 

CUBIC 

CM 

(FT) 

Rad. 

ALPHA/ 

EMISS 

POWER 

WATTS 

MIN/ 

MAX 

POWER 
DENSITY 
Q/A 
W/ M2 
(W/FT2) 

TIME 

CONST. 

HOURS 

MIN 

MAX 

ADIABATIC 
RISE RATE 
DEG K/HR 
DEG F/HR 
MIN MAX 

thermal 

MASS 

W-HR/K 

BTU/F 

ALLOWABLE SINK 
TEMP. DEG K/(F) 
DESIGN QUAL 

MIN Max MIN MAX 

OP 

MODE 

COMP 14 MILLICOMPUTLER 

westinghousf 

4.5 

(10.0) 

RECT 

1835. 
< 2.0) 

5137. 
( .18) 

.65/ 

.85 

8/ 

8 

43/ 43 
{ 4/ 4) 

.65 
' .65 

2 2 

3 3 

3.8 
2.0 - 

192 394 192 394 

113 250 -113 250 

CONT 


THE Ml LL I COMPUTER TS DESIGN FOR BOTH AIRCRAFT AND SPACE ENVIRON- 
MENT. IT TS COOLED BY CONDUCTION ANO ITS SURFACES APE BLACK 
IPIDITE hi l T CAN HE FINISHEO PER CUSTOMER THERMAL REQUIREMENTS. 

ABOVE DA Ta IS BASED ON A M I LL I COMPUTER WITH CPU ROM 32K WORD 
SEMI CONDUCTOR MFMORV ANn A GENERAL PURPOSE I/O IT OOES NOT IN- 
CLUDE T Mp ?.H VDC POWER SUPPLY. THE ADDITION OF THE POWER SUPPLY 
WILL INCREASE THE UNIT HEIGHT 8Y APPRO# • 5.1 CM (2 IN >. 

COMP 15 MAGIC IV C 0 M P U T £ R A. 9 RECT 1550. 4074. .90/ 39/ 251/251 , .96 9 9 4.2 -0 309 -0 309 CONT 

OFLOO ELECTRONICS (10.8) < 1.7) < .14) .90 39 ( 23/ 23) .96 17 17 2.2 -460 9b -460 96 

THF UNIT TS COOLED BV HFAT CONDUCTION TO AN EXTERNAL HEAT SINK 

< COLD Plate ). COLD PLATE maximum TEMPERATURE IS 71 DEGREES C 

< 160 DEGREES F). THE MAGIC IV IS IN DEVELOPMENT AT PRESENT WITH 
PROTOTYPE COMPUTER SCHEDULED TO BE AVAILABLE IN MIO- 1974 AND 
PRODUCTION PLANNED FOR (.ATE 1974. THE UNIT SURFACE PROPERTIES AT 
PRESENT TS BLACK PAINT RUT CAN BE FINISHED PER CUSTOMER THERMAL RE 
OUIREMENTS. UNIT IS BEING DESIGN FOR SPACF ENVIRONMENT 

****** note CONDUCTIVE HEAT LOSSES must EXCEED 2!. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** moTF CONDUCTIVE HEAT LOSSES MUST EXCEED 21. AND 0. TO MAINTAIN THE MIN AND MAX QUAL TFMP 

COMP 16 MAGIC 3b? COMPUTER 5.2 RECT 1616. 4329. ,90/ 58/ 358/358 .92 13 13 4.4 -0 ?09 -0 239 CONT 

DEL CO ELECTRONICS <11.5) ( 1.7) < .15) .90 58 < 33/ 33) .92 24 24 2.3 -460 61 -460 61 

UNIT IS COOLED BY HEAT CONDUCTION TO A COLO PLATE. THE MAGIC 362 
IS DESIGN TO QUALIFY FOR SPACE ENVIRONMENT. THE UNIT IS PAINTED 
BLACK BUT CAN BE FINISHED PER CUSTOMER THERMAL REQUIREMENTS. THE 

MAGIC 362 IS AN OFF-THE-SHELF COMPUTFR THAT IS IN PRODUCTION. UNIT 

HAS NO MOUNTING LIMITATION ON VEHICLE AND HAS NO SPECIFIED CABLE 
LENGTH REQUIREMENTS. CABLE LENGTH WILL DEPEND ON COMPONENTS. 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 39. AND 0. TO MAINTAIN THE MIN ANO MAX OPERATING TEMP 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 39. AND 0. TO MAINTAIN THE MIN AND MAX QUAL t FMP 

COMP 17 MICRO-D lane 16.3 RECT 4320. 14899. .90/ 106/ 245/245 1.14 8 8 13,7 -0 310 -0 310 CONT 

ARMA DIV. OF AM8AC(36.0) < 4.6) { .53) .90 106 < 22/ 22) 1.14 14 14 7.2 -460 98 -460 98 

THE MICRO 0 COMPUTF.H IS AN AIRCRAFT DESIGN COMPUTER THAT USES THE 
AIRCRAFT FORCED AIR AS THE UNIT COOLING SYSTEM. CABLE LENGTH IS 
LI m ITED TO APPROX. 2.5 METERS 18 FT). THERE IS NO INDICATION 
WHETHER UNIT CAN BE MODIFIED FOR A SPACE ENVIRONMENT. SURFACES 
ARE PAINTFO BLACK HUT CAN BE FINISHED PER CUSTOMER THERMAL REQUIRE 
MENTS. THF ABOVE DATA IS FOR A 32K X 38 BIT WORD CORE MEMORY IT 
DOES NOT INCLUDE A POWER SUPPLY. 

****** mote CONDUCTIVE HEAT LOSSES MUST EXCEED 55. AND 0, TO MAINTAIN THE KIN AND MAX OPERATING TEMP 

****** igoTF CONDUCTIVE HEAT LOSSES MUST EXCEEO 55. AND 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP 
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DATA MANAGEMENT SUBSYSTEM 
EQUIPMENT ITEM COMPUTERS 


REF. DESCRIPTION 
NO, MANUFACTURER and 

REMARKS 


HEIGHT PACKAGE SURFACE VOLUME RAO. 


KG 

(LBS) 


SHAPE 


AREA 

SQUARE 

CM 

(FT) 


CUBIC 

CM 

(FT) 


EMISS 


POWER 

WATTS 

MIN/ 

MAX 

POWER 
DENSITY 
Q/A 
W/ M2 
(W/FT2) 

TIME 

CONST. 

HOURS 

KIN 

MAX 

ADIABATIC 
RISE RATE 
DEG K/HR 
DEG F/HR 
MIN MAX 

thermal 

mass 

W-NH/K 

BTU/F 

ALLOWABLE sink 
TEMP. DEG K/(f ) 
DESIGN QUAL 

MIN MAX MIN MAX 

OP 

MODE 

13/ 

13 

25/ 25 
( 2/ 2) 

.91 

.91 

1 1 
2 2 

1 1 .a 
6.2 

24* 350 244 350 

-19 170 -19 170 

CONT 


COMP IB 


AOP COMPUTER 
wfstinGhousf 


14.1 

ni.oi 


HECT 


22712. 
( .90) 


.as/ 

.as 


5355. 

( 5 • B ) 

THE ADVANCE ONBOARD PROCESSOR IS A PROTOTYPE UNIT THAT IS BEING 
DE /ELOPED FOR NASA GODDARD SPACE PLIGHT CENTER FOR USE ON SPACE 
SATELLITES. UNIT HAS A COMPLETE PASSIVE THERMAL DESIGN WITH COOL- 
ING ACHIEVED by RADIATION and CONDUCTION. UNIT SURFACE IS BLACK 
IRIOITE. THE AOP DESCRIBED ABOVE INCLUDES A CPU, A 3?K PLATED 
wI h>e MEMORY A COMPLETE T/O AND A ?B VDC POWER SUPPLY. UNIT IS 
DESIGN FOR SPACE ENVIRONMENT AND IS BEING QUAL TESTED AT PRESENT, 

COMP 19 HOC-301 COMPUTER .7 SECT 766. 991. .90/ 16/ 208/208 

HONEYWELL ( 1.5) ( .9) ( .03) -90 16 ( 19/19) 

THE hOC-301 COMPUTER HAS a PASSIVE THERMAL CONTROL HEAT IS CONDUCT 
ED TO The MOUNTING EDGE C • THE ABOVE UNIT SUE IS BASED ON A 4K 
WORD MEMORY. UNIT IS EXPANDABLE TO 32K WORD MEMORY. UNIT HAS 
conformal COATING. 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEEO 7. AND 0. 

****** moTE CONDUCTIVE HEAT LOSSES MUST EXCEED 7. AND 0, 


.27 

.27 


29 

52 


29 

52 


.6 -0 

.3 —460 


315 -0 

109 -460 


315 

109 


CONT 


TO MAINTAIN THE MIN AND MAX OPERATING TEMP 
TO MAINTAIN the MIN AND MAX QUAL TEMP 


COMP 20 HOC -40 2 COMPUTER 21.3 PECT 5861 . 29733. .90/ 25/ 42/ 42 

HONF Y WELL (47.0) ( 6.3) ( 1.05) .90 25 < 3/ 3) 

THE HOC-402 COMPUTER IS DESIGN FOR THE VIKING PROGRAM. H HAS A 
PASSIVE THERMAL CONTROL OF RAOIATION AND CONDUCTION. THE UNIT IS 
PAINTED WITH BLACK PAINT. THE UNIT IS QUAL. TESTED TO 60 DEG.C 
(140 DEg F> FOR SHORT TIME DURING ENTRY, AND TO 40.6 DFG.CU15 
DEG F) FOR MARS OPERATION. UNIT AT FNTPY OISSIPATE 40 WATTS OF 
POWER WHII E CONTROLLING VEHICLE MAR5 ENTRY. THE ABOVE DATA IS FOR 
THE DUAL REDUNDANT SYSTEM WITH 1 BK X 25 BIT PLATED WIRE MEMORY. 


1.41 

1.41 


18.0 225 

9.5 -54 


318 225 327 

113 -54 129 


CONT 


► 95 
,95 


12 

22 


12 

22 


COMP 21 HDC-60 1 C COMPUTER 15.9 RECT 4035. 20260. .90/ 180/ 330/330 

HONEYWELL (35.0) ( 5.2) < .72) .90 160 ( 30/ 30) 

THE HOC-601C IS AN RK X 16 BIT CORE MEMORY COMPUTER. IT IS DESIGN 
WITH AN ACTIVE COLD PLATE COOLING SYSTEM UTILIZING FORCED AIR. 

UNIT CAN RF MODIFIFD TO USE A PASSIVE THERMAL CONTROL FOR SPACE 
AF°L ICATIONS. THE HDC-601C IS PAINTED WITH A GRAY ENAMEL PAINT 
BUT CAN RE FINISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT IS EX- : 

PANDABLE TO 32K WOPD MEMORY WITH THE ADDITIONAL MEMORY HOUSED 

WITHIN THF COMPUTER MAINFRAME. • .... 

****** NOTF CONDUCTIVE HEAT LOSSES MUST EXCEED 104. AND 0. TO MAINTAIN THE MIN 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 104. AND 


13.5 

7.1 


-0 

-460 


295 -0 

71 -460 


295 

71 


CONT 


_ ANO MAX OPERATING TEMP 

ol TO MAINTAIN THE min AND max QUAL TEMP 
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DATA MANAGEMENT SUBSYSTEM 
EQUIPMENT ITEM computers 


REF. DESCRIPTION 
NO. MANUFACTURER AND 

remarks 


WEIGHT PACKAGE SURFACE VOLUME 
KG SHAPE AREA CUBIC 

(LBS) SQUARE CM 

CM (FT I 

(FT) 


RAD. POWER POWER TIME ADIABATIC THERMAL ALLOWABLE SINK 


OP 


EMISS 


MIN/ 

MAX 


Q/A 
W/ M2 
(W/FT2) 


CONST. 

RISE 

RATE 

MASS 

TEMP. DEG 

K/(F) 

MODE 

HOURS 

DEG 

K/HR 

W-HR/K 

DESIGN 

QUAL 


MIN 

MAX 

DEG 

MIN 

F/HR 

MAX 

BTU/F 

MIN MAX 

MIN 

MAX 


1,06 

8 

8 

14.3 

-0 309 

-0 

309 

CONT 

, 1,06 

15 

15 

7.5 

-460 97 - 

460 

97 



COMP 22 HDC-601P COMPUTER 16.0 
HONEYWELL 137.0) 

THE HOC -6 0 1 P IS AN BK X 


RECT 


4835 * 
( 5,2) 


20260. 
( . 72) 


.90/ 

.90 


120/ 248/246 
120 ( 23/ 23) 
IS 


ir , r _ nuu-nyir- „„ „ 16 BIT PLATED WIRE MEMORY COMPUTER. IT 

DESIGN WITH AN ACTIVE COLO PLATE COOLING SYSTEM UTILIZING FORCED 
AIR. UNIT CAN BE MODIFIED TO USE A PASSIVE ThERMAL CONTROL FOR 
SPACE APPLICATIONS. THE HDC-601P IS PAINTED «ITh A GRAY ENAMEL 
PAINT, rut CAN BE FINISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT 
IS EXPANDARLE TO 32K WORDS MEMORY WITH UP TO 16K PLATED WIRE MEMO- 

PV HOUSE,, ,N THE CHPUTEP MMNFB.ME . .«D_*EST_]N XUXUXP^MEHORV.^ ^ ^ ^ ^ OPERATING TEMP 


****** note CONDUCTIVE HEAT LOSSES MUST EXCEED 64. 

****** nOTF CONDUCTIVE HEAT LOSSES MUST EXCEED 64. 


A NO 
AND 


0. TO MAINTAIN THE M|N AND MAX QUAL TfMP 


COMP 23 


10 

18 


10 

18 


17.2 -0 

9.1 -460 


343 -0 

158 -460 


HDC-602 COMPUTER 20.4 RECT 8781. 51482. .25/ 170/ 193/193 .68 

HONEYWELL (45.0) ( 9,5) (1.82) .85 170 ( 17/ 17) .68 

THE HDC-602 DIGITAL COMPUTER IS DESIGN WITH A PASSIVE RADIANT COOL 
FD THERmai SYSTEM. THE UNIT IS PRESENTLY IN DEVELOPMENT STAGE AND 
WILL BE USED IN THE SPACE SHUTTLE MAIN ENGINE CONTROLLER. THE HDC 
-60? IS AN HERETICAL SEALED UNIT AND IS PAINTED WITH A WHITE POLY 
URETHANE PAINT* RUT CAN BE FINISH PER CUSTOMER THERMAL REQUIREMENT 
THE HOC-* 0? DESCRIBED ABOVE HAS A 16K X 17 BIT WOROS PLATED WIRE 

r:rs::- N s?r .. to .«««. thf opting t E »p 

****** wnTF CONDUCTIVE HEAT LOSSES MUST EXCEED 72. AND 0. TO MAINTAIN THE MIN AND MAX DUAL TFMR 


337 

147 


CUNT 


.90 

.90 


11 

20 


II 

20 


COMP 24 0216 COMPUTER 7.3 HFCT 2307. 7571. .90/ 6S/ 272/272 

AUTONFTICS p.I. (16,0) ( 2.6) < .27) .90 65 ( 25/25) 

THE P2 1 6 DIGITAL COMPUTER IS DESIGN FOR USE FOR BOTH AIRCRAFT AND 
MISSILES. THE UNIT THERMAL CONTROL IS BY ME* 1 NS OF CONDUCTIVE COOL 
ING TO A COLOPLATE. UNIT HAS A IPIDITE ALUMINUM FINISH BUT CAN BE 
FINISH PE» CUSTOMER THERMAL REQUIREMENTS. THE ABOVE D216 DIGITAL 
COMPUTER IS A 7 MODULE UNIT INCLUDING THE ?8 VOC POWER SUPPLY ALL 

PACKAGED IN ONE BOX „ The D216 HAS A 32K X 16 BIT WORDS PLATED 

WIRF MEMORY AND MEMORY STZE CAN VARY FROM 8K TO 65K WOROS. tuc nr., 

****** NOTE CONDUCTIVE HEAT LOSSES must exceed 37. AND 0. TO MAINTAIN THE MIN 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 37. AND 


6.1 -0 

3.2 -460 


305 -0 305 

90 -460 90 


CONT 


AND MAX OPERATING TEMP 
0. TO MAINTAIN THE MIN AND MAX DUAL TEMP 


12 

23 


COMP 25 n T 2 1 6 COMPUTER 7.3 RECf 2387. 7571. .90/ 75/ 3 ^ 3 i£ H 

AUTONFTICS R.I. (16.0) ( 2.6) < .27) .90 75 ( 29/ 29) .88 23 

THF DI216 COMPUTER IS IN THE FINAL STAGE OF DEVELOPMENT WITH ANTI- 
CIPATED QUALIFICATIONS TFSTS COMP1. 1 T JON DURING 1974. THE UNIT IS 
DESIGN WTTH A PASSIVE THERMAL CONTROL OF HFAT CONDUCTION TO A COLD 
□LATE. UNIT SURFACE IS IRIOITEO ALUMINUM RUT COULD HE FINISH PER 
CUSTOMER THERMAL REQUIREMENTS. THE DI216 IS A MODULAR UNIT WITH 
3?K WORDF hE m ORY. 

****** n0 TE CONDUCTIVE HEAT LOSSES MUST EXCEED 47. AND 0. TO MAINTAIN THE MIN 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 47. AND 0. TO MAINTAIN THE MIN 


6.1 

3.2 


-0 

-460 


298 -0 

77 -460 


296 

77 


CUNT 


AND MAX OPERATING TEMP 
AND MAX QUAL TE.MP 
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DATA MANAGEMENT SUBSYSTEM 
EQUIPMENT ITEM COMPUTERS 


REF. 

NO, 

DESCPIPT ION 

MANUFACTURER and 
REMARKS 

wl-IGHT PACKAGE 
KG SHAPE 

( L a S ) 

SURFACE 

AREA 

SQUARE 

CM 

(FT) 

VOLUME 

CUBIC 

CM 
(FT ) 

«AD. 

ALPHA/ 

EMISS 

POWER 

WATTS 

MIN/ 

MAX 

POWER .TIME 
DENSITY CONST. 
Q/A HOURS 

W/ M2 MIN 

(W/FT2) MAX 

ADIABATIC 
RISE RATE 
DEG K/HR 
DEG F/HR 
MIN MAX 

Thermal 

MASS 

W-HR/K 

BTU/F 

ALLOWABLE SINK 
TEMP. DEG K / ( F ) 
DESIGN QUAL 

MIN MAX MIN MAX 

OP 

MODE 

COMP 26 

D232 COMPUTER 
A UTONF TICS R.I 

13.6 PECT 

( 30.0 ) 

3781 . 
( 4.1) 

15142. 
( .53) 

.90/ 

.90 

140/ 

140 

370/370 1.01 

( 34/ 34) 1.01 

1? 12 

23 23 

11.5 
6.0 - 

-0 287 -0 287 

460 57 -460 57 

COnT 


THE H?3? COMPUTER IS IN FINAL STAGE OF DEVELOPMENT ANO IS SCHEDULE 
TO RE OPERATIONAL. NEAR THE END OF 1 S> T 3 . THE D232 COMPUTER IS DE- 
SIGN *ITH A PASSIVE THERMAL CONTROL OF CONDUCTION TO A COLDPLATE. 

THE UNIT SURFACE IS IRIDITF ALUMINUM BUT FINISH IS APPLICATION DE- 
PENDENT. THE 023? COMPUTER IS SIMILAR TO THE 01216 COMPUTER BUT 
HAS A 6S< X 16 HIT WORDS PLATED WIRE MEMORY AND REQUIRES HIGHER 
POWFP * 

«»«» MOTE CONDUCTIVE HE A I LOSSES MUST EXCFED 95. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** MOTF CONDUCTIVE HEAT LOSSES MUST EXCEEO 98. AND 0. To MAINTAIN THE MIN ANO MAX QUAL Tf.MR 

COMP 27 TDY-300 COMPUTER 21. b RFC T 7446. 4J1S4. .26/ 1*3/ 192/192 2. *7 8 A 18.2 -0 180 -0 1«0 CONT 

I FDYNf (47.5) ( 8.0) <l.52> .26 1*3 ( 17/ 17) 2. *7 1* 14 9.6 -460 -135 -460 -135 

THE TDY-300 IS DESIGN FOR SPACE ENVIRONMENT IT IS THE COMPUTER FOR 
THE DELTA LAUNCH VEHICLE UNIT IS DESIGN WITH A PASSIVE THERMAL 
CONTROL IN SPACE BY MEANS OF RADIATION AND CONDUCTION. UNIT REQUIR 
E5 AIR CONDITION AIR FOR PRELAUNCH OPERATION WITH THE COMPARTMENT 
AIR TEMPERATURE BETWEEN 22.2 AND 29.9 DEG C (72 TO M5 nEG.F) AND 
WITH AN AVERAGE CONVECTIVE HEAT TRANSFER COEFFICIENT BETWEEN 0.5 
ANO 2.0 PTU/HR-FT SQ-DFG F. UNIT IS PAINTED WITH ALUMINIZED PAINT. 

****** MOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 98. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** MOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 104. AND 0. TO MAINTAIN THE MIN AND MAX UUAL TFMP 

COMP 28 TDY-310 CENTAUR 28.1 RECT 6437. 34153. .25/ 235/ 365/365 i.28 10 10 23.8 -0 270 -0 288 FONT 

TELEDYNE (62.0) ( 6.9) (1.21) .92 235 < 33/ 33) 1.28 18 18 12.5 -460 26 -460 58 

THE TOY-310 IS THE GUIDANCE COMPUTER ONBOARD THE CENTAUR LAUNCH 
VEHTCLE. UNIT IS DESIGN FOP A PASSIVE THERMAL CONTROL IN SPACE BY 
DISSIPATING HEAT BY RAOTATION ANO CONDUCTION AND AN ACTIVE CONTROL 
ON THE GROUND BY REQUIRING AIR CONDITION AIR FOR CONVECTIVE 
COOLING. UNIT IS PAINTFD WITH A WHITE PAINT S-13G* BUT CAN BE FIN 
ISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT IS COUPLED TO THE 
CENTAUR TMU. ABOVE UNIT IS A ) 6K X 24 BITS CORE MEMORY COMPUTER. 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 97. AND 0. TO MAINTAIN THE MIN ANO MAX OPERATING TEMP 

****** n oTE CONDUCTIVE HEAT LOSSES MUST EXCEED 117. AND 0. TO MAINTAIN THE MIN AND MAX QUAL TFMP 

COMP 29 SKC2000 COMPUTER 45.4 RECT 5729. 25236. .90/ 790/ *78/*78 1.52 21 21 38.1 -0 -0 -0 -0 CONT 

SINGER COMPANY <*0.0> ( 6.2) ( .89) .90 790 (128/128) 1.52 39 39 20.1 -460 -460 -460 -460 

THE SKC -2000 rs DESIGN for AIRCRAFT USE IT HAS AN ACTIVE THERMAL 
CONTROL OF CONDUCTION AMD FORCED AIR COOLING* UNIT COULD BE MODIFl 
F.0 FOR A PASSIVE COOLING SYSTEM. ABOVE POWER IS BASED ON THE Bl 
COMPUTER APPLICATIONS AND IT INCLUDES SPECIAL 01 TYPE I/O WHICH IS 
APPROX. 100 WATTS OF DISSIPATED POWER. UNIT IS A 3?K WORD CORE MEM 
ORY COMPUTER. UNIT SURFACES ARE ANODIZED ALUMINUM THAT APE PAINT- 
ED BLACK* OR PER CUSTOMER THERMAL REQUIREMENTS. UNIT IS IN 2 BOXES 

****** WOT E CONDUCTIVE HEAT LOSSES MUST EXCEED 7?4, AND 378. To MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** NOTE CONDUCTIVE heat LOSSES MUST EXCEED 72*. AND 378. TO MAINTAIN THE MIN AND MAX QUAL T£MP 
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DATA MANAGEMENT SUBSYSTEM 
EQUIPMENT ITEM TAPE RECORDERS 


»FF. 

DESCRIPTION 

WEIGHT 

PACKAGE 

SURFACE 

VOLUME 

RAD. 

POWER 

POWER 

TIME 

ADIABATIC 

Thermal 

allowable 

SINK 

OP 

NO. 

manufacturer and 

KG 

SHAPE 

AREA 

CUBIC 

ALPHA/ 

WATTS 

DEN5ITY 

CONST. 

RISE RATE 

mass 

TFMP. DEG 

K / <F) 

MODE 


^EMArsKS 

( LBS ) 


SQUARE 

CM 

EMISS 

MIN/ 

Q/A 

HOURS 

DEG K/HR 

w-HR/K 

DESIGN 

QUAL 






CM 

(FT ) 


MAX 

. W/ MB 

min 

DEG F/HR 

BTU/F 

MIN MAX 

MIN MAX 






(FT) 




(W/FT2) 

MAX 

O 

MIN 

MAX 





TR 1 

F RE P TAPE RECORDER 

4 0.8 

RECT 

8768. 

54569, 

.85/ 

187/ 

213/213 

2.67 

S 

5 

34.5 

-0 216 

-0 185 

COnT 


martin MaRIFTTA 

(90.0) 


( 9.4 } 

(1.93) 

.50 

187 

( 19/ 19) 

2.67 

10 

10 

18.2 - 

460 “70 - 

460 '-124 



THE EREP tape RECORDER was built for the skylar program, thf unit 
IS ONBOARD the SKYLAR and utilizes the erep coolant LOOP for its 
thermal CONTROL, thf UNIT IS PAINTFD WlTrt a gray paint euT CAN BE 
FINISH PFR CUSTOMER THERMAL REQUIREMENTS# UNIT HAS A POWER DISSIPA 
TION Of 3R '•fATTS IN STANDBY MODE»173 w A T T 5 IN SLOW SPEED RECORD ♦ 

AND 107 waTTS FOR HIGH SPEED RECOR0. 

«****• NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 14. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

NO T F CONDUCTIVE HEAT LOSSES MUST EXCEED 39. AND Qo TO MAINTAIN THE MIN AND MAX QUAL TFMP 
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COMMUNICATION SUBSYSTEM 
EQUIPMENT ITEM TRANSPONDERS, PM 


REF. 

DESCRIPTION 

WEIGHT 

PACKAGE 

SURFACE 

VOLUME 

Rad. 

POWER 

POWER 

TIME 

ADIABATIC 

Thermal 

ALLOWABLE sink 

OP 

NO. 

MANUFACTURER AND 

KG 

SHAPE 

AREA 

CUBIC 

ALPHA/ 

WATTS 

DENSITY 

CONST. 

RISE RATE 

MASS 

TEMP 

o DEG K / < F ) 

MODE 


REMARKS 

(LBS) 


SQUARE 

CM 

EMISS 

MIN/ 

Q/A 

HOURS 

DEG K/HR 

W-HR/K 

DESIGN QUAL 






CM 

(FT) 


MAX 

W/ M2 . 

MIN 

DEG F/HP 

BTU/F 

MIN 

MAX MIN MAX 






(FT) 




(W/FT2) 

MAX 

MIN MAX 





TPM 1 

S-BAND TRANSPONDER 

1.7 

RECT 

1206. 

2212. 

.85/ 

6/ 

51/ 51 

.59 

4 4 

1.5 

219 

316 219 316 

INT 


PHILCO FQWn CORP 

( 3.8) 


( 1.3) 

( .08) 

.85 

6 < 

4/ 4>; 

.59 

7 7 

.8 

-63 

110 -63 110 



THE S-B4ND TRANSPONDER TS OESIGN EOR THE VIKING PROGRAM. IT HAS 
A PASSIVE THERMAL OESIGN OF CONDUCTION Tu MOUNTING SURFACES AND 
RADIATION TO THE ENVIRONMENT. UNIT IS ASSUMED TO RE PATNTEO BLACK 
FOR SPAfF TUG ALTHOUGH FOR VIKING IT I S VACUUM GOLO PLATED. THERE 
ARr NO CARLE LIMITATIONS ON THIS UNIT* AND UNIT HAS NO WARM UP REG 
TREMFNTS. 

TPM 2 S-BAND SOLS TRANSP 1.4 RFCT 449. 633. .90/ 2/ 62/ 62 .98 2 2 1.1 216 i4b 218 346 INT 

MOTOROLA INC. ( 3.0> t .5) < .0?) .90 2 ( 5/ 5) .98 44 .6 -66 163 -b6 163 

THE MSR-]01 S-8AN0 RECEIVER IS PART OF S-BAND SGLS TRANSPONDER. 

UNIT IS DESIGN WITH A PASSIVE THERMAL CONTROL OF CONDUCTION TO MO- 
UNTING POINTS AND RADIATION FROM CASF SURFACES. UNIT IS PAINTED 
WITH BLACK PAINT, BUT Can BE FINISH PER CUSTOMER THERMAL REQUIRE- 
MENTS. UNIT HAS A STANDBY INPUT POWF.R MODE OF 0.9 WATT. THE MSR- 
101 IS TRF HECE I V£R /DEMODULATOR UNIT UF THE TRANSPONDER AND THE 
MST-201 OR MS T -50 1 ARE THE TRANSMI T TER /BASEBAND UNIT OF THE TRANSP 

TPM 3 S-B\nn SGLS THANSP 1.4 RECT 524. Ri)3. .90/ 31/ 603/603 .66 28 28 1.2 -0 24? -0 247 InT 

MOTOROLA INC. { 3.1> ( .6) ( .03) .90 31 ( 56/ 56) .66 50 50 .6 -460 -13 -460 -13 

THE mST- 201 S-BAND TRANSMITTER IS PART OF THE S-BANl) SGLS TRANSPON 
DER, UNIT IS DESIGN WITH A PASSIVE THERMAL CONTROL OF CONDUCTION 
THE MOUNTING POINTS AND RADIATION FROM CASE SURFACES. UNIT IS PAIN 
ED WITH BLACK PAINT. HUT CAN BE FINISH PER CUSTOMER THERMAL REQUIR 
FMrNTS. UNIT IS DESIGN FOR SPACE ENVIRONMENT. ITS INPUT POWER 
REQUIREMENTS IS 22 TO 3? VDC AND 1.2 AMP.. MAXIMUM INPUT CURRENT. 

UNIT IS COUPLED TO THE mSR-101 RECEIVER. ! 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 22. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TFMP 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 22. AND 0. TO MAINTAIN THE MIN AND MAY DUAL TEMP 

TPM 4 S-BAND SGLS TRANSP 1,4 RECT 524. 803. .90/ 51/ 973/973 .57 45 45 1.2 -0 -0 -0 -0 INT 

MOTOROLA INC. ( 3.1) ( .6) < .03) .90 51 < 90/ 90) .57 81 81 ,6 -460 -460 -460 -46U 

THF MST-5M S-BAND TRANSMITTER IS PART OE THE S-BAND SGLS TRANSPON 
OER. UNIT IS DESIGN WITH A PASSIVE THERMAL CONTROL OF CONDUCTION 
TO MOUNTING POINTS AND RADIATION FROM CASE SURFACES, UNIT IS PAINT 
EO WITH BLACK PAINT, BUT CAN BE FINISH PER CUSTOMER THERMAL REQUIR 
EMENTS. UNIT IS DESIGN FOR SPACE ENVIRONMENT. ITS INPUT POWER 
REQUIREMENTS IS 22 TO 32 VDC AND 2.0 AMP.. MAXIMUM INPUT CURRENT. 

UNIT IS COUPLED TO THE MSR-101 RECEIVER. 

«-«*«*« n oTE CONDUCTIVE HEAT LOSSES MUST EXCEED 42. AND 9. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** n otE CONDUCTIVE HEAT LOSSES MUST EXCEED 42. AND 9. TO MAINTAIN THE MIN fiNQ MAX QUAL TEMP 
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COMMUNICATION subsystem 





equipment 

ITEM 

transponders. 

PM 









RFF. DESCRIPTION 

WEIGHT 

PACKAGE 

SURFACE 

VOLUME 

Rad. 

POWER 

POWER 

TIME 

ADIABATIC 

Thermal 

ALLOWABLE 

SINK 

OP 

NO, MANUFACTURER and 

KG 

SHAPE 

AREA 

CUBIC 

ALPHA/ 

WATTS 

DENSITY 

CONST. 

RISE 

RATE 

MASS 

TEMP 

. DEG 

K /(F) 

MOOE 

REMARKS 

(LBS) 


SQUARE 

CM 

EMISS 

MIN/ 

Q/A 

HOURS 

DEG 

K/HR 

W-HR/K 

DESIGN 

QUAL 





CM 

(FT) 


MAX 

W/ M2 

MIN 

DEG 

F/HR 

8TU/F 

MIN 

Max 

MIN MAX 





(FT) 




(W/FT2) 

MAX 

MIN 

MAX 






TPM 5 MS X - 2 0 1 S S-BAND 

2.2 

RECT 

752. 

1349. 

.90/ 

34/ 

457/457 

.77 

19 

19 

1.9 

-0 

285 

-0 285 

INT 

MOTOROLA INC. 

( 4.9) 


{ .8) 

< .05) 

.90 

34 ( 

42/ 4?) 

.77 

34 

34 

1.0 - 

460 

S3 - 

460 53 



THF MSX-aoiS TRANSPONDER IS DESIGN WITH A PASSIVE THERMAL CONTROL 
OF CONDUCTION TO ThF. BOTTOM SURFACE AND' MOUN I TNGS . • AND RADIATION 
FROM The OTHER SURFACES. UNIT IS PAINTED WITH A BLACK PAINT BUT 
CAN RE FINISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT IS IN ENGIN- 
EERING ST AGE and will REQUIRE SOME FURTHER WORK BEFORE IT IS READY 
FOR PRODUCTION. UNIT [S A SINGLE PACKAGE OF THE MSR-1 0 1 /HST-20 1 
TRANSPONDER. ThE MSX-201S IS PACKAGED IN A SEALED CASE. 

****** MOTF CONDUCTIVE HEAT LOSSES MUST EXCEED 21 . AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** mote CONDUCTIVE HEAT LOSSES MUST EXCEED 21. AND 0. TO MAINTAIN THE MIN AND MAX DUAL TEMP 

TPM 6 MSX-501S S-RAND 2.2 RECT .752. 1349. .90/ 53/ 715/715 .69 30 30 1.9 -0 199 -0 199 INT 

MOTOROLA INC. ( 4 . 9 ) { ,8) < ,05) .90 53 < 66/ 66) .69 54 54 1.0 -460 -101 -460 -101 

THE MSX-G01S TRANSPONDER IS DESIGN WITH A PASSIVE THERMAL CONTROL 
OF CONDUCTION TO ThF BOTTOM SURFACE AND MOUNTINGS. AND RADIATION 
FROM THE OTHER SURFACES. UNIT IS PAINTED WITH A BLACK PAINT BUT 
CAN BE FINISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT IS IN ENGIN 
EERING STAGE AND WILL RFQUIRE 50ME FURTHER WORK BEFORE UNIT IS 
READY FOR PRODUCTION, THE MSX-501S IS PACKAGED IN A SEALED UNIT. 

****** N oTE CONDUCTIVE HEAT LOSSES MUST EXCEED 40. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** N0T p CONDUCTIVE HEAT LOSSES MUST EXCEED 40. AND 0. TO MAINTAIN THE MIN AND MAX QUAL TEMP 

TPM 7 TR-36 TRANSPONDER 2.3 RECT 1319. 2362. .90/ 6/ 49/ 49 .60 3 3 1.9 218 3 38 218 338 INT 

CUBIC CORPORATION ( 5.1) { 1.4) ( .08) .90 6 ( 4/ 4) .60 6 6 1.0 -66 149 -66 149 

THE TK-36 S-BAND SGlS TR ANPSONDER IS BUILT FROM 4 SEPARATE UNITS 

RECEIVER, TRANSMITTER. MULTICOUPLER AND BASEBAND ASSEMBLE. THE 
RECEIVER HAS PASSIVE COOLING BY CONDUCTION THRU MOUNTING SUR- 
FACE. A md RADIATION FROM PEST OF SURFaCES, UNIT IS KUIlT IN A 
SEALED cas^ and is painted black HUT CAN be FINISH per CUSTOMER 
THERMAL REQUIREMENTS, UNIT IS SPACE QUALIFIED AND IS USED ON USAF 
PROGRAM. 

TPM 7 TR-36 Transponder 1.8 RECT 919. U37. .90/ 25/ 271/271 .59 17 17 1.5 -0 305 -0 305 INT 

CURIC CORPORATION ( a 0 fj) ( i.o) ( .05) .90 25 ( 25/ 25) .59 31 31 .8 -460 90 -460 90 

THE TRANSMITTER OF THE TR-36 TRANSPONDER IS DESIGN WITH A PASSIVE 
THFRMAL CONTROL. COOLING IS BY CONDUCTION THROUGH BASE PLATE AND 
RADIATION from OTHFR SURFACES. UNIT IS BUILT IN A SEALED CASE 
AND IS PAINTED BLACK. BUT CAN HE FINISH PER CUSTOMER THERMAL RE- 
QUIREMENTS. UNIT IS SPACE QUALIFIED AND IS USED ON A USAF PROGRAM 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 10. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 10, AND 0, TO MAINTAIN THE MIN AND MAX QUAL IrMP 
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COMMUNICATION SUBSYSTEM 
EQUIPMENT ITEM TRANSPONOEHS* PM 


REF. DESCRIPTION 

WEIGHT 

PACKAGE 

SURFACE 

VOLUME 

RAD. 

POWER 

POWER TIME 

ADIABATIC 

thermal 

ALLOWABLE SINK 

OP 

NO. manufacturer and 

KG 

SHAPE 

AREA 

CUBIC 

ALPHA/ 

WATTS 

DENSITY CONST. 

RISE 

RATE 

MASS 

TEMP 

. DEG K/fF) 

MODE 

se m ark s 

(t.BS > 


SQUARE 

CM 

EMISS 

MIN/ 

Q/A HOURS 

DEG 

K/HR 

W-HR/K 

DESIGN QUAL 





CM 

(FT) 


MAX 

W/ M2 MIN 

DEG 

F/HR 

BTU/F 

MIN 

MAX MIN MAX 





(FT) 




(W/FT2) MAX 

MIN 

MAX 





TPM 7 TR-36 TRANSPONDER 

1.3 

RECT 

892. 

1491. 

.90/ 

4/ 

50/ 50 1 .49 

4 

4 

1.1 

218 

338 218 338 

INT 

CUBIC CORPORATION 

( 2.8) 


( 1.0) 

( .05) 

.90 

4 

{ 4/ 4) .49 

7 

7 

.6 

-67 

148 -67 148 



THf BASER AMD ASSEBLY OF THE TR-36 TRANSPONDER IS DESIGN WITH A PAS 
SIVE THE°MAL CONTROL. UNIT IS COOLED BY CONDUCTION THROUGH MOUNT- 
ING SURFACE AND RAO I A T I ON FROM REM4INTNG SURFACES. UNIT IS BUILT 
WITH A SEALED PACKAGE AND IS PAINTED BLACK BUT CAN BE FINISH PER 
CUSTOMER THERMAL REQUIREMENTS. UNIT IS SAPCE QUALIFIED AND IS. 

USED ON A USAF PROGRAM. 

TPM 7 TR-36 TRANSPONDER ■ A RECT 447. 523. .90/ 0/ 0/ 0 .29 00 .3 238 344 238 344 INI 

CUBIC CORPORATION f .8) f .5) ( .02) .90 0 ( 0/ Q> .29 00 .2 -29 160 -29 160 

Thf MULTICOUPLER OF THE TR-36 TRANSPONDER IS DESIGN WITH A PASSIVE 
THERMAL CONTROL. UNIT IS COOLED BY CONDUCTION THROUGH MOUNTING SUR 
FACE AND RADIATION FROM REMAINING SUPFACfcS. UNIT IS BUILT WITH A 
SFALFO CASE AND IS PAINTED BLACK BUT CAN BE FINISH PER CUSTOMER 
THERMAL REQUIREMENTS. UNIT IS SPACE QUALIFIED AND IS USED ON A 
USAR PROGRAM. UNIT IS BASICALLY A PASSIVE UNIT WITH NO HEAT DISSI- 
PATION. 
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COMMUNICATION subsystem 
EQUIPMENT ITEM TRANSMITTERS? FM 


DESCRIPTION 

WEIGH! 

PACKAGE 

SURFACE 

VOLUME 

HAD. 

POWER 

POWER 

TIME 

ADIABATIC 

thermal 

ALLOWABLE 

SINK 

OP 

MANUFACTURER AND 

KG 

SHAPE 

AREA 

CUBIC 

ALPHA/ 

WATTS 

DENSITY 

CONST. 

RISE RATE 

MASS 

temp, deg 

K/ (F ) 

MODE 

remarks 

( LBS ) 


SQUARE 

CM 

EMISS 

MIN/ 

Q/A 

HOURS 

DEG K/HR 

W-HR/K 

OESIGN 

QUAL 





CM 

(FT) 


MAX 

W/ M2 

MIN 

DEG F/Hk 

BTU/F 

MIN MAX 

MIN' MAX 





(FT) 




( W/FT2) 

MAX 

MIN MAX 






TFM 


TwTA S-BAND 4.4 SECT 1972. 5278. .90/ 60/ 306/306 .74 17 

WATKINS- .JOHNSON ( 9.6) < 2.1) < .19) .85 60 ( 28/ 28) .74 30 

THE TRAVELING WAVE TUBE AMPLIFIER IS AN . S-8 AND AMPLIFIER USED ON 
THF VIKING PROGRAM. IT HAS A PASSIVE THEhMAL DESIGN OF CONDUCTION 
TO T W E ROTTOM SURFACE AND MOUNTING POINTS AND SOME RADIATION TO 
SURROUNDING SURFACES AND ENVIRONMENT. UNIT IS PAINTED WITH A 
BLACK ENAMFL PAINT BUT CAN BE FINISH PER CUSTOMER THERMAL REQUIRE 
mf NTS • UNIT REQUIRE A MAXIMUM OF 2 MINUTES FOR WARM UP PRIOR TO 
BEING OPF RATIONAL. 

NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 28. AND 0. TO MAINTAIN THE 

****«« NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED ?H. AND 0. TO MAINTAIN THE 


17 3.7 -0 262 -0 268 

30 2.0 -460 13 -460 22 


MIN AND MAX OPERATING TEMP 
MIN ANO MAX QUAL TEMP 


TFM 2 MTT-201 S-R AND FM 1,0 RECT 402. 531. .90/ 25/ 626/626 .63 29 29 .9 -0 239 “0; 239 

MOTOROLA INC. < 2,3) ( .4) ( .02) .90 25 { 58/ 58) .63 53 53 .5 -460 -27 -460 -27 

THF MTT-2M S-BAND TRANSMITTER I S DESIGN WITH A PASSIVE THEPMAL 
DESIGN OF CONDUCTION TO THE ROT TO** SURFACE AND MOUNTINGS? AND 

RADIATION FROM OTHER SURFACES, THE UNIT IS PAINTED WITH A BLACK 

PA J NT « BUT CAN BE FINISH PFR CUSTOMER THERMAL REQUI REMENTS , UNIT 
IS PACKAGED IN A HERMETICLY SEALED CASE. 

*■»*«»* noTF CONDUCTIVE HFA T LOSSES MUST EXCEED 18. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

«««««« NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 18. AND 0. TO MAINTAIN THE MIN AND WAX QUAL TeMP 


Tfm 3 MT T -5 n 1 S-SAND FM 1.0 RECT 445. 61)5. .90/ 60/ *48/*48 .45 71 71 .9 -0 -0 -0 -0 

MOTOROLA INC. { 2.3) ( .5) < '.02) .90 60 (125/125) .45 128 126 .5 -460 -460 -460 -460 

THE mTT-SM S-BANO TRANSMITTER IS DESIGN WITH A PASSIVE THERMAL 

DESIGN ()F CONDUCTION TO THE BOTTOM SURFACE ANO MOUNTINGS? ANO RAD- 
IATION FROM THE REMAINING SURFACES. UNIT IS PAINTED WITH A BLACK 
PAINT? RUT CAN BE FINIS« PFR CUSTOMER THERMAL REQUIREMENTS. UNIT 
IS PACKAGE^ IN A HERMETICLY SEALED CASE. 

****** NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 52. AND 25. TO MAINTAIN THE MIN AND MAX OPERATING TEmP 

MOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 52. AND 25. TO MAINTAIN THE MIN AND MAX QUAL TEMP 


TFM 4 S-BANO TRANSMITTER 6,5 RECT 2419. 7374. .90/ 205/ 847/847 .57 39 39 5.5 -0 203 -0 264 

F MR (14.4) < 2.6) < .26) .90 205 ( 78/ 78) .57 70 70 2.9 -460 -94 -460 15 

THF S-Band TRANSMITTER IS DESIGN WITH A PASSIVE THERMAL CONTROL 
OF RADIATION AND CONDUCTION. UNIT IS PAINTED BLACK BUT CAN BE FIN 
ISH PER CUSTOMER ThEPMAI REQUIREMENTS. UNIT IS SPACE QUALIFIED 
AND HAS BFEN SPACE FLOWN ONBOARD THE TITcN III ON SEVERAL FLIGHTS. 

UNIT C ASF IS HERMETICLY SEALED AND MAINTAINS ATMOSPHERIC 
PRESSURE FOR EXTENDED PFRIODS. UNIT OPEHATE ON AN INPUT VOLTAGE 
RflvGF OF ?5 TO 32 VDC. 

«»««»« NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 140. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

motF CONDUCTIVE HEAT LOSSES MUST EXCEED 144. AND 0, TO MAINTAIN THE MIN AND MAX QUAL TEMP 


I NT 


I NT 


INT 


INT 
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COMMUNICATION SUBSYSTEM 
EQUIPMENT ITEM POWER AMPLIFIERS 


RFF . 

description 

WFIGHT 

PACKAGE 

SURFACE 

VOLUME 

RAO. 

POWER 

POWER 

time 

ADIABATIC 

THERMAL 

ALLOWABLE 

SINK 

NO. 

MANUFACTURER and 

KG 

SHAPE. 

AREA 

CUBIC 

ALPHA/ 

WATTS 

DENSITY 

CONST. 

RISE RATE 

MASS 

TEMP. OLG 

K/ (F ) 


remarks 

(LHSJ 


SQUARE 

CM 

EMISS 

MIN/ 

Q/A 

HOURS 

DEG K/HH 

W-HR/K 

DESIGN 

DUAL 



CM 

(FT ) 


MAX 

W/ M2 

MIN 

DEG F/HR 

BTU/F 

MIN MAX 

MIN MAX 





(FT) 




(W/FT2) 

MAX 

MIN MAX 





OP 

MODE 


PA 


S-BAND POa'FR AMP 
RADIATION INC ( 

THE UNIT IS DESIGN Wl 
INC,. UNIT IS MOUNTED 

ductor components ARE 

HAS AN ALUMINUM ANOD I 
THERMAL REQUIREMENT. 

10-7 TORW. amplifier 
** 00 ** NO T F CONDUCTI 
«*»*** N nTE CONDUCTI 


1 TANG 179. 131. .90/ 16/ 904/904 .17 146 

3) ( .?> < .00) .90 16 < 84/ 84) ,17 362 

TH A HEAT SINK RASE PLATE FOR CONDUCTION COOL 
TO COLD PLATE FOR COOLING. THE UNIT SEMICON- 
SOFT-SOLDERED TO THE HEAT SINK PLATE. UNIT 
ZED FINISH RUT CAN BE FINISH PER CUSTOMER 
UNIT WAS TESTED TO PRESSURE ALTITUDE OF 1 X 
WEIGHT IS LESS THAN ISO GRAMS (0.33 LBS). 

YE HEAT LOSSES MUST EXCEED 13. AND 3. TO MAINTAIN THE 

VE HEAT LOSSES MUST EXCEED 13. AND * TO MAINTAIN THE 


14b 

362 


MIN 

MIN 


.1 -0 -0 -0 -0 

.1 -460 -460 -460 “460 


AND MAX OPERATING TEMP 
AND MAX QUAL TEMP 


PA 


AMPLIFIERS .3 RFCT 171. 83. .90/ 10/ 584/584 

MSC ( .6) ( .?> ( .00) .90 10 ( 54/ 54) 

THF 91000 SEP IES S-RAND TELEMETRY AMPLIFIER IS A NON TUNABLE MICRO 
WAVE INTEGRATED CIRCUIT POWER AMPLIFIER SPECIFICALLY OESIGNED FOR 
USE TN s-h AND TELEMETRY SYSTEMS. THE UNIT IS DESIGN TO 8F INCOPORA 
TEO INTO A TOTAL SYSTEM PACKAGE. UNIT IS DESIGN WITH PASSIVE THER- 
MAL CONTROL OF RADIATION AND CONDUCTION TO SURFACES. UNIT HAS AN 
ANODIZED ALUMINUM PINISM RUT CAN RE FINISHFD PFR CUSTOMER THERMAL 
REQUIREMENTS. UNIT DESIGN FOP SPACE APPLICATION. 

***»*» NOTE CONDUCTIVE HFAT LOSSES MUST EXCEED 6. AND 

****** MOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 6. AND 


.41 

.41 


45 

01 


0. TO MAINTAIN THE 
0. TO MAINTAIN the 


45 

81 


.2 

.1 


-o 

-46 U 


222 -0 
-59 -460 


2 22 
-59 


MIN AND MAX OPERATING TEMP 
MIN AND MAX DUAL TEMP 


INT 


INT 
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communication SUBSYSTEM 
EQUIPMENT ITEM RF MULTIPLEXERS 


REF. 

description 

WEIGHT 

PACKAGE 

SURFACE 

VOLUME 

Rad . 

POWER 

POWER 

TIME 

AOIABATIC 

Thermal 

allowable 

SINK 

OP 

NO. 

manufacturer ano 

KG 

SHAPE 

AREA 

CUBIC 

ALPHA/ 

WATTS 

DENSITY 

const. 

RISE 

rate 

MASS 

TEMP 

. DEG 

K/(F> 

MUOE 


remarks 

(LBS) 


SQUARE 

CM 

EMISS 

MIN/ 

G/A 

HOURS 

DEG 

K/HR 

W-HR/K 

DESIGN 

GUAl 






CM 

(FT) 


MAX 

W/ M2 

MIN 

DEG 

f/hr 

BTU/F 

MIN 

MAX 

MIN MAX 






(FT) 




(W/ET2) 

MAX 

MIN 

MAX 






RFM l 

RF MULTIPLEXER 

1,6 

RECT 

1323. 

2458. 

.90/ 

0/ 

0/ 0 

.51 

0 

0 

1.3 

241 

324 

241 324 

INI 


WAVECOM inc. 

( 3.5) 


( 1.4) 

( .09) 

.85 

0 ( 

0/ 0) 

.51 

0 

0 

.7 

-25 

125 

-25 125 



THF VIKING RF MULTIPLEXER IS DESIGN A BUILT FOR THE VIKING MARS 
LANDER. Tmf UNIT IS A PASSIVE DEVICE AND DOFS NOT DISSIPATE ANY 
POffFR. IT HAS A PASSIVE THERMAL CONTROL OF CONDUCTION TO THE 


BOTTOM SURFACES AND MOUNTINGS AND RADIATION FROM THE REMAINING 
SURFACES. UNIT IS PAINTED WITH A BLACK ENAMEL PAINT* BUT CAN BE 
FINISH PFR CUSTOMER THFRMAL REQUIREMENTS. 

RFM ? MULTIPLEXER .9 RFCT 658. 1032. .90/ 0/ 0/ 0 .56 0 0 .8 255 324 255 324 INT 

EMERSON ELECTRIC ( 2.0) ( .7) ( .04) .90 0 ( 0/ 0) .56 00 .40 125 0 125 

THE MULTIPLEXER IS A PASSIVE ELECTRONIC UNIT WITH NO POWER OISSIPA 
TION. THE UNIT IS DESIGN WITH A -PASSIVE THERMAL CONTROL OF RADIA- ! 

TION AND CONDUCTION FRO* THE UNIT SURFACES, THE UNIT IS PAINTED 
BLACK BUT CAN BE FTNISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT 
HAS A 5EAI.FD CASE ANn HAS BEEN SPACE QUALIFIED ONBOARO THE TITAN 
III LAUNCH VEHICLE - . 
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communication subsystem 

EQUIPMENT ITEM DECODER 


REF. 

DfhCRlRT T 0*1 

WE I GHT 

PACKAGE 

SURFACE 

VOLUME 

RAD. 

POWER 

POWER 

TIME 

ADIABATIC 

Thermal 

ALLOWABLE sink 

OP 

NO. 

MANUFACTURER AND 

KG 

SHAPE 

AREA 

CUBIC 

ALPHA/ 

WATTS 

DENSITY 

CONST. 

RISE 

RATE 

MASS 

TEMP 

„ DEG K/ (F ) 

MODE 


PFMAhks 

(LRS) 


SQUARE 

CM 

EMISS 

MIN/ 

O/A 

HOURS 

DEG 

K/HR 

W-HH/K 

DESIGN QUAL 






CM 

(FT) 


MAX 

W/ M2 

MIN 

DEG 

F/HP 

BTU/F 

MIN 

MAX MIN MAX 






(FT) 




(W/FT2) 

MAX 

MIN 

MAX 





DEC 1 

MCR-904 DECODER 

1.4 

DECT 

591 . 

908. 

o 90/ 

2/ 

4 7/ 4 7 

.78 

2 

2 

1.2 

212 

342 212 342 

I NT 


MOTOROLA INC. 

( 3.0) 


( .5) 

( .03) 

.90 

2 

( 4/ 4) 

.78 

4 

4 

* 6 

-77 

156 -77 156 



The M C P - 9 0 4 COMMAND RECF I VER /DECODER IS DESIGN WITH A PASSIVE ThER 
MAL DESIGN OF CONDUCTION TO THE ROTTOM MOUNTING SURFACE AND PADIA- ! 
TION FROM THE OTHER SURFACES. THE UNIT HAS AN IRlDITE ALUMINUM 
FINISH rut can BE FINISH PER CUSTOMER THERMAL REQUIREMENTS. UNIT 
IS paCKaGFO in an hfrmeticly sealed CASE. UNIT RESPOND TIME FOR 

COMMAND is is MILLISECONDS MAXIMUM. 
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(NSTRUMFNl AT ION SUBSYSTEM 
MJUrPMfcNT ITEM PRESSURE TRANSDUCERS 


RFF e 

description WEIGHT 

PACKAGE 

SURFACE 

VOLUME 

RAD. 

POwER 

POWER 

TIME 

ADIABATIC 

thermal 

ALLOWABLE 

sink op 

NO. 

MANUFACTURER AND KG 

SHAPE 

AREA 

CUBIC 

ALPHA/ 

WATTS 

DENSITY 

CONST. 

RISE RATE 

MASS 

TEMP, deg 

K/(F) MODE 


RFMARKS UBS) 


SQUARE 

CM 

EMISS 

MIN/ 

Q/A 

HOURS 

OEG K/HR 

W-HR/K 

design 

QUAL 




CM 

(FT) 


MA A 

W/ M2 

MIN 

DEG F/HR 

8TU/F 

MIN MAX 

min max 




(FT) 




(W/FT2) 

MAX 

MIN MAX 





PRES J TRANSDUCER PRES* ,1 NDR I 8. 0. .35/ 0/ 0/ 0 25.77 

guiton industries ( ,3> ( „cn <o.oo> .20 0 t 0/ 025.77 

THE PRESSURE TRANSDUCER IS A PASSIVE UNIT THAT MEASURED ABSOLUTE 
PRESSURE UNIT HAS A PASSIVE THERMAL DESIGN OF CONDUCTION TO THE 
MOUNTING STRUCTURE ♦ AND RADIATION TO ENVIRONMENT. UNIT IS MADE 
FROM ST a INLESS STEEL AND HAS NO PAINT OR FINISH ON IT. UNIT IS 
SPACE QUALIFIED AND IS ONBOARD THE SKYLAB. 

PRFS ? TRANSDUCER PRES. .3 CYLI 81. 45. .35/ 0/ 0/ 0 3.93 

RALDWIN-lIMa ( .5) ( .1) ( .00) .20 0 I 0/ 0) 3.93 

The PRESSURE TRANSDUCER IS A PASSIVE UNIT WITH NO POWER DISSIPA- 
TION. UNIT IS MAINTAINED WITHIN THE ABOVE TEMPERATURE RANGE BY 
RADIATION TO ENVIRONMENT AND CONDUCTION TO MOUNTING. UNIT HAS A | 
STAINLESS STEEL CASE . TRANSDUCER IS SPACE QUALIFIED ANO IS USED 
ON TITAN III LAUNCH VEHICLES PROGRAM. TRANSDUCER HAS VARIOUS 
TEMPERATURE LIMITS DEPENDING ON MEOIUM SUCH AS* AIR. UDMH* N2H4* 

AND N204 . 


0 0 
0 0 


0 0 
0 0 


.1 233 344 233 344 InT 

.1 -40 1 6 0 -40 160 


.2 235 394 235 394 INT 

.1 -34 250 -34 250 


PRES 3 TRANSDUCER PRES. .2 CYLI 7Q. 48. .35/ 0/ 0/ 0 2.91 0 0 

GENISCO TECH CORP • { .5) ( .1) ( .00) .20 0 ( 0/0) 2.91 0 0 

THE PRESSURE TRANSDUCER IS A PASSIVE COMPONENT WITH NO REAL POWER 
DISSIPATION. UNZT IS MAINTAINED IN ITS TEMPERATURE RANGE BY THER- 
MAL RADIATION AND CONDUCTION TO ITS ENVIRONMENT. THE' UNIT ST A IN- 
LFSS STEEL CASE IS NOT PAINTED OR FINI5H IN ANY SPECIAL WAY OTHER 
THAN STANDAHD STAINLESS STEEL FINISH. 

PRES 4 TRANSDUCER PRES. .3 CYLI 97. 63. .35/ 0/ 0/ 0 5.54 0 0 

gulton Indus, inc. ( .6) ( .n < .oo> .20 0 < 0/ o> 5.54 0 0 

The DIFFERENTIAL PPE5SURE TRANSDUCER IS A PASSIVE UNIT. IT IS DE- 
SIGN TU INDICATE A PRESSURE DIFFERENCE OF ♦ TO - 3.<*5 N/CM SQ < ♦ 

TO -5.0 PSID). UNIT HAS NO REAL POWER DISSIPATION AND ITS TEMPERA 
TUPE IS MAINTAINED BY CONDUCTION ANO RAO I A T I ON TO THE SURROUNDING. 

UNIT IS M ft nE FROM STAINLESS STEF). AND IS HEhMETICLY SEALED. UNIT 
HAS NO FINISH. TRANSDUCER IS SPACE QUALIFIED AND IS USED ONBOARD 
TITAN I.ITE LAUNCH VEHICLE. 


.2 144 422 144 422 InT 

.1 -199 300 -199 300 


.2 26y 310 269 310 INT 

.1 24 100 24 100 
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INSTRUMENTATION SUBSYSTEM , 

EQUIPMENT ITEM TEMPERATURE TRANSDUCERS 


REF. 

DESCRIPTION wfigrt 

PACKAGE 

SURFACE 

VOLUME 

RAD. 

POWER 

POWER 

TIME 

adiabatic 

thermal 

ALLOWABLE sink 

OP 

NO. 

MANUFACTURER And kg 

SHAPE 

AREA 

cubic 

ALPHA/ 

WATTS 

DENSITY 

CONST. 

RISE 

RATE 

MASS 

TEMP. DEG K/ (F > 

MODE 


remarks <lrs> 


SQUARE 

CM 

EMISS 

MIN/ 

Q/A 

HOURS 

DEG 

K/HR 

W-HR/K 

DESIGN DUAL 





CM 

(PT) 


MAX 

W/ M2 

MIN 

DEG 

F/HR 

BTU/E 

MIN MAX MIN MAX 


* 



(FT) 




( W/ET2 ) 

MAX 

MIN 

MAX 




TEMP 1 

TRANSDUCE^ TEMP .0 

RECT 

10. 

1. 

.35/ 

0/ 

0/ 0 

4.37 

0 

0 

.0 

148 423 148 423 

INT 


HY-CAL ENGINEERING! .1) 


< .0) 

( .00) 

.20 

0 ( 

0/ 0) 

4.37 

0 

0 

.0 - 

193 302 -193 302 



THE TEMPERATURE TRANSDUCER IS A PLATINUM UNIT. IT IS A PASSIVE 
unit That has a maximum weight of 6 grams, tranducer thermal 
CONTROL IS SIMPLY RADIATION AND CONDUCTION. UNIT CASE IS STAIN- 
LESS STEEL and DOES NOT HAVE ANY PAINT OR FINISH ON IT. UNIT IS 
S p ACE QUALIFIED AN!) SEVERAL DOZEN OF THIS UNIT ARE ONBOARO SKYLAB 
SUPPLING TEMPERATURE READINGS, 

TEMP ? TRANSDUCER TEMP. .2 CYLI R. 2. .35/. 0/ 0/ 0 22.36 0 0 .2 235 <*2Z 144 

ROSFMOUNT ENGR. CO ( .A) < .0) < .00) .20 0 { 0/ 0) 22.30 0 0 .1 -34 3r)0 -199 

THE SURFACE TEMPERATURE TRANSDUCER IS DESIGN TO MEASURE THE SUR- 
FACE TEMPERATURE of THE PROPELLANT LINES WHICH FEED THE ATTITUOE 
CONTROL SYSTEM. UNIT IS A SEM I-C YL I NORI CAL WITH A THICKNESS OF 
0.254 CM fO.10 IN) AND AN INSIOE DIAMETER OF 0.32 CM (0.125 IN). 

TRANSDUCER IS A PASSIVE UNIT THAT CONDUCTS AND RADIATE TO THE 
SURROUNDING. UNJT HAS NO PAINT OR OTHER THAN STANDARD STAINLESS 
ST^EL FINISH. UNIT IS SPACE QUALIFIED AND is USED ON TITAN III. 

TEMP 3 TRANSDUCER TEMP. .3 CYLI 32. 11. .35/ 0/ 0/ 0 17.05 00 .2 266 310 266 

ROSFMOUNT FNGR. CO( .6) ( .0) ( .00) .20 0 ( 0/ 0)17.05 0 0 .1 19 100 19 

TH p BULK PROPELLANT TEMPERATURE TRANSDUCER HAS A PROBE THAT IS 
12.7 CM(S." IN) LONG AND IS .64 CM (0.25 IN) IN DIAMETER. ThE 
PROBE IS EXTENDED ALL ThE WAY INTO THE PROPELLANT TANK. THE SENSI- 
TIVE ELEMENT is THERMALY ISOLATED FROM THE UNIT BODY, THE UNIT 
THERMAL DESIGN IS TO RADIATE AND CONDUCT TO THF 5URR0UN0ING. TRANS 
DUCER IS BASICALLY A PASSIVE OEVICE WITH NO POWER DISSIPATION. 

UNIT IS SPACE QUALIFIED ON TITAN III PROGRAM. 

TEMP 4 TRANSDUCER TEMP. .3 CYLI 44. 19. .35/ 0/ 0/ 0 9.20 00 .2 219 355 219 355 InT 

ROSFMOUNT ENGR. CO( .6) ( .0) < .00) .20 0 ( 0/ 0) 9.20 0 0 .1 -65 179 -65 179 

THE TEMPERATURE TRANSDUCER IS A PASSIVE UNIT WITH NO REAL POWER 
DISSIPATION. UNIT HAS A PROBE THAT IS 4,6 CM(1,8 IN) LONG THAT 
IS PLACED INSIDE THE PROPELLANT TANK ANO MEASURES THE PROPELLANT 
TEMPERATURE. THE TRANSDUCER THERMAL DESIGN IS TO CONDUCT AND RADI- 
ATE TO THE SURROUNDINGS. UNIT IS MADE FROM STAINLESS STEEL AND IS 
NOT PAINTED. TRANSDUCER IS SPACE QUALIFIED AND FLOWN ON SEVERAL 
TITAN vehicles 


310 INT 

100 


310 InT 

100 • 
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instrumentation subsystem 

EQUIPMENT ITEM CURRENT MEASUREMENTS 


REF . 

description 

WEIGHT 

PACKAGE 

SURFACE 

VOLUME 

RAD. 

POKER 

POWER 

TIME 

ADIABATIC 

THERMAL 

ALLOWABLE 

SINK 

OP 

NO. 

manufacturer AND 

KG 

SHAPE 

AREA 

CUBIC 

ALPHA/ 

WATTS 

DENSITY 

CONST. 

RISE 

PATE 

MASS 

TEMP 

» DEG 

K/(E) 

MODE 


remarks 

(LBS J 


SQUARE 

CM 

EMISS 

MIN/ 

Q/A 

HOURS 

DEG 

K/HH 

W-HR/K 

design 

QUAL 






CM 

(FT) 


MAX 

tf/ M2 

MIN 

DEG 

F/HR 

BTU/F 

MIN 

MAX 

MIN MAX 






(FT) 




(W/FT2) 

MAX 

MIN 

MAX 






CURR I 

SHUNTS” Cu® PENT 

.1 

RFC T 

1 06. 

72. 

.90/ 

0/ 

0/ 0 

.37 

0 

0 

.1 

223 

376 

223 376 

int 


MARTIN MARIETTA 

< .3) 


( .1) 

1 .00) 

.90 

0 

( 0/ 0> 

.37 

0 

O 

.1 

-SB 

??0 

-56 220 



THE CURRENT SHUNT IS A PASSIVE DEVICE USED TO MEASURE CURRENT 
FLO*. T WF SHUNT BASF IS MADF FROM A FIBERGLASS WITH THE ELEMENT 
ASSEMBLY MADE OUT OF NICKEL CHROME ALLOT • UNIT HAS NO REAL POWER 
DISSIPATION* ANO CONTACT STUDS ARE ISOLATED FROM REST OF SHUNT 
RASE. UNIT IS NOT PAINTED AND IS SPACE QUALIFIED FOR TITAN. 
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ELECTRICAL POWER SUBSYSTEM 

EQUIPMENT ITEM FUEL CELL POWER SYSTEMS 


REF. DESCRIPTION 
NO. MANUFACTURER A NO 
REMARKS 


WEIGHT package SURFACE VOLUME RAD. POWER POWER 


KG 

(LBS) 


SHAPE 


AREA 

SQUARE 

CM 

(FT) 


CUBIC 

CM 

(FT) 


EMIS5 


MIN/ 

MAX 


Q/A 
W / M2 
(W/FT2) 


TIME 

adiabatic 

thermal 

ALLOWABLE 

SINK 

OP 

CONST. 

RISE 

PATE 

MASS 

TEMP. OEG 

K/ IF) 

MODE 

hours 

DEG 

K/HR 

W— HR/ K 

DESIGN 

QUAL 


min 

DEG 

F/HR 

BTU/F 

MIN MAX 

MIN MAX 


MAX 

MIN 

MAX 





1.97 

68 

27 

12.6 

-0 -0 

-0 -0 

CONT 

i 3.57 

123 

4 H 

6.6 - 

460 — 4 f 0 - 

460 -460 



FC 1 


FC 


TUG FUEL CELLS 
PHATT A NO WHITNEY 


15.0 
( 33.0) 


RECT 


1 8 1 1 3 • 

( . 64 ) 


. 20 / 

.05 


820/ *53/728 
322 <172/ 67) 


4426. 

r.M , « ( 4 „R> 

THE fuel CELLS FOR SPACf TUG ARE AT PRESENT IN DEVELOPMENT FOR 
NASA-LERC AND THE USAF. UNIT IS DESIGN TO USE A RADIATOR FOR ACT — 
IVF COOLING SYSTEM, IN ADDITION UNIT HAS A MULTI-LAYER INSULATION 
BLANKET AROUND IT. ABOVE TEMPERATURES ARE ThF FUEL CELL INTERNAL 
TEM PFR ATUR FS, WITH 02.2 DEG C<180 DEG .F ) BEING THE NORMAL OPERAT- 
ING TEMPERATURE. THE LIMITING FACTOR ON THE LOW END OF THE TEMP- 
RATUPE RANGE IS THE FR£ f 7 1 NG POINT OF water. 

CONDUCTIVE HEAT LOSSES MUST EXCEED 
CONDUCTIVE HEAT LOSSES MUST EXCEED 


«#**** 


NOTE 

NOTE 


315. 

315. 


AND 

AND 


800. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 
800. TO MAINTAIN THE MIN AND MAX QUAL TpMP 


2 FUEL CELLS ?6.3 RECT 9529. 61779. .20/ 30/ 31/ 31 12.72 

GENERAL fiftTRIC (R7.9) (10.3) (2*18) *05 30 ( 2/ 2)12.72 

THE FUEL CELLS FOR SPACE TUG APR AT PRESENT IN THE DEVELOPMENT 
STAGE* THE DATA IS BASED ON a NASA TECHNOLOGY STUDY OF FUEL CELLS 
FOR SPACE SHUTTLE. THE UN I T HAS AN ACTIVE THERMAL CONTROL OF 
CIRCULATING COOLANT TO MAINTAIN THE FUEL CELL INTERNAL OPERATING 
T F M PFRaTURF AT 65 TO 8? DEG C (150 TO 180 DEG. F). IN ADDITION TO 
COOl ANT SYSTEM THE UNIT IS COVERED WITH A MULTI-LAYER IN5UL4T ION 
BLANKET. FREEZING POINT OF WATER IS THE TEMPERATURE LIMIT ON UNIT. 

****** nOTF CONDUCTIVE HEAT LOSSES MUST ExCEEO 15. AND 
****** NOTF CONDUCTIVE heat LOSSES MUST EXCEED 15. ANO 


1 1 20.4 -0 -0 -0 288 

2 2 10.8 -460 -460 -460 60 


* TO MAINTAIN THF min ANO MAX OPERATING TEMP 
0. To MAINTAIN THE MIN AN P MAX QUAL TpMP 


CONT 
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electrical power subsystem 

' EQUIPMENT ITEM BATTERIES 


RFF. DESCRIPTION WFIGHT PACKAGE SURFACE VOLUME RAD. POWER POWER TIME ADIABATIC THERMAL ALLOWABLE SINK OP 


NO. 

MANUFACTURER and 
REMARKS 

KG 

(LBS) 

SHAPE 

AREA 

SQUARF 

CM 

(FT) 

CUBIC 

CM 

(FT) 

ALPHA/ 

EMISS 

WATTS 

MIN/ 

MAX 

DENSITY 
Q/A 
W/ M2 

(W/FT2) 

CONST. 

HOURS 

MIN 

MAX 

RISE 

OEG 

DEG 

MIN 

RATE 

K/HR 

F/HR 

MAX 

MASS 

W-HR/K 

BTU/F 

TEMP . DEG 
DESIGN 
MIN MftX 

K/(F) 

QUAL 

MIN MAX 

MODE 

RAT 1 

25 AH PR I . BATTERY 
ELECTRIC STORAGE 

16.3 

(36.0) 

RECT 

3605. 
< 3.9) 

14017. 
( .49) 

.45/ 

.13 

2/ 

28 

7/ 77 
( 0/ 7 ) 

13.44 

9.09 

0 

0 

2 

4 

13.0 

6.9 

-0 289 

-460 61 - 

-0 289 

460 61 

COnT 


THF 25 ah BATTERY IS DESIGN FOR PASSTVE THERMAL CONTROL OF RADIA- 
TION A NO CONDUCTION TO THE SURROUNDING ENVIRONMENT. UNTT HAS 
A POL I SHED TITANIUM FINISH, the BATTERY IS S 0 ACE QUALIFIED AND 
HAS BEEN USED ONBOARD The TITAN III FOR SEVERAL YEARS. THE 
BATTERY has AN APPROXIMATE RO PRECENT EFFICIENCY* AND UNIT POWER 
DISSIPATION IS A FUNCTION OF THE UNIT LOADS. UNIT OPERATING VOLT- 
AGE RANGE TS 25 TO 31 VOC. 

####*« NOTE CONDUCTIVE HEAT LOSSES MUST EXCEED 26. AND 0. TO MAINTAIN THE MIN AND MAX OPERATING TEMP 

0o##*« NOTF CONDUCTIVE HEAT LOSSES MUST EXCEED 26* AND 0. TO MAINTAIN THE MIN AND MAX QUAL. TEMP 

BAT 2 165 AH RRT BATTERY 36.7 RF.CT 4562. 19640. .90/ 45/ 98/153 3.48 1 2 31.3 241 2p0 192 304 CONT 

AGLE-PICHFR INDUS ( 91 . 0 J < 4.9) ( .69) .90 70 < 9/ 14) 3.30 2 4 16.5 -24 44 -113 88 

thf ifa5 a"-hr Battery has a passive thermal control of conduction 
TO MOUNTING SURFACE AND RADIATION FROM THE OTHER SURFACES. UNIT 
IS PAINTED WITH A BLACK PAINT BUT CAN HE FINISH PER CUSTOMER THER- 
MAL REQUIREMENT. THE 8ATTFRY DISSIPATED POWER IS A FUNCTION OF 
THF BATTFRY LOADS WITH THE UNIT BEING APPROXIMATELY 90 PERCENT 
EFFICIENT. UNIT IS SPACE QUALIFIED AND WILL BE USE ONBOARD THE 
TPANSTAGF in UP-COMING launches 

BAT 3 IS AMP-HB BATTERY 8.6 WECT 1303. 3079. .90/ 62/ 479/736 1.37 10 16 ‘6.2 -0 305 -0 305 CONT 

EAGl.F PICHER (19.0) ( 1.4) ( .11 ) .90 96 ( 44/ 68) 1.24 19 29 3.3 -<*b0 89 -460 . 89 

THE ABOVF 15 AMP- HR BATTERY 15 ONLY CAPABILITY DATA BASED ON 
AN FXISTING 4 AMP-HR BATTERY. THF UNIT WILL HAVE PASSIVE THERMAL 
CONTROL OP RADIATION AND CONDUCTION. IN ADDITION UNIT wlLL BE 
SEALED and PAINTEO black or per CUSTOMER THERMAL REQUIREMENTS. 

UNIT IS ASSUMEO TO BE 90 PRECENT EFFICIENT * I TH 10 PRECENT OF BATT 
ERY DISCHARGE POWER GENERATED AS INTERNAL HEAT. BATTERY TEMPERA- 
TURE RANGE IS BASED ON UNIT BEING USED ONCE. 

NOTE CONDUCTIVE HEAT LOSSES MUST EXCEEO 53. AND 0. TO MAINTAIN THE M IN AND MAX OPERATING TEMP 

NOTE CONDUCTIVE heat LOSSES MUST EXCEED 53. AND 0. TO MAINTAIN THE MIN AND MAX QUAl. TFMP 


